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POWELL VALVES 





Fig. 2337—Stainless Steel Fig. 2491—Stainless Steel 0.S.& Y. 
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less Steel Swing Check Valve 

for 200 Pounds W.P. 


for quality-crafted flow contol 


Ask your Powell Valve Distributor for the facts about quality-proved bronze, iron, s ¢l and 
corrosion-resistant valves. Whatever your flow control problem, there’s a Powell Valve to olve't 
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New General Electrici 
cuts installation times 

















clintegral distribution center 
simplifies ordering 


Now, General Electric offers an ad- 
vanced concept in load center design 
with its new dry-type integral distri- 
bution center. This new one-piece G-E 
distribution center combines the three 
separate components (incoming line, 
transformer, outgoing feeder) normally 
found in conventional systems into the 
one truly integral unit. Installation time 
is substantially reduced and ordering 
greatly simplified. 


SMALL enough to pass through any 
normal size factory door, the new G-E 
integral distribution center is only 78 
inches high (80 inches installed), 3714 
to 4214 inches deep, and from 56 to 106 
inches wide depending on the accessory 
equipment required. Unit takes up less 
space, is easier to handle. 


ONE-PIECE DESIGN makes installation 
easier—eliminates need for assembling 
and testing separate components at point 


of installation. Jacking space is built in 
on two sides of the distribution center— 
no projecting jacking bosses to get in 
your way. Once unit is in place, it can 
be rolled or skidded in any direction for 
easy positioning. Further, all units are 
furnished with solderless connectors for 
incoming and outgoing lines. Both lines 
can be brought in through either the 
top or bottom of the unit. Just connect 
the lines and the unit is ready for 
operation. Switches, fuses, circuit 
breakers and taps are front accessible— 
no aisle space needed on sides of unit. 
Center is completely metal-clad, in- 
herently fire and explosion resistant 
—can be placed as close to the wall as 
local codes will allow. 


A COMPLETE LINE is available in 
standard ratings from 75 to 225 kva for 
industrial plants, warehouses, office 
buildings, schools, light-load areas in 
utility systems and similar applications. 


Standard voltage ratings run from 208 
to 15,000 volts. Units over 5 kv are 
equipped with encapsulated coils for 
better resistance to abnormal voltage 
surges and better protection against 
dust and moisture for longer life. Bush- 
ings and taps are integral parts of each 
unit meaning less chance of bushing 
breakage. 


QUIET OPERATION is another impor- 
tant feature of the G-E integral dis- 
tribution center. All one-piece units are 
rated at 56 decibels—10 decibels under 
NEMA specification. 


AS STANDARD EQUIPMENT on the in- 
coming line section, you have a choice 
of oil filled cutouts with fuses, air in- 
terrupter switches with or without fuses, 
or terminal connectors. If fuses are 
used with the air interrupter switch, a 
mechanical interlock is installed on the 
fuse door for greater operated safety. 


AS EASY TO ORDER AS AN ORDINARY DRY-TYPE TRANSFORMER 


Now you can order a General Electric 
integral distribution center in the same 
Manner in which you would order an 
ordinary dry-type transformer—by use, 
hot by the way it’s put together. No 
need to figure out the size of the switch, 
fuses or other incoming accessories you 
might choose. All these things and 
More are done for you automatically, 
thus reducing the possibility of in- 
adverten’ errors in ordering. Of course, 
all comp-nent equipment meets NEMA 
and AS/ specifications. 

To ord _: a G-E one-piece distribution 
center, jest answer these three ques- 
Hons: wat is the available primary 

€; v nat is the desired secondary 
Voltage; 2nd what is the required kva? 
r selec: one of the four standard in- 
coming co:aponents. With this informa- 
you or your G-E distributor can 

ne the General Electric integral 


PRIMARY 480 VOLTS WITH (2) 242% TAPS ABOVE AND BELOW NORMAL—SECONDARY 
208Y/120 VOLTS (WITH TERMINAL COMPARTMENT ONLY) 





BASIC FOR 


SPECIFICATIONS 


LINE ALL MODELS 


TERMINAL COMPARTMENT 





SPECIFIC 





NUMBER 
Ht. Depth 


Max UNIT WIDTH WEIGHT 


Xx NUMBER 





37% 
37% 
37% 
37% 


75 9T26Y 78 
112.5 9T26Y 78 
150 9T26Y 78 
225 9T26Y 78 














1870 
2340 
2630 
3210 


24 2000 56 
36 2002 72 
36 2004 72 
42 2006 80 














DETERMINE THE USE, AND THE REST IS AUTOMATIC. The General Electric Handbook contains 
all the necessary ordering information and prices in chart form—similar to the above, but 


more complete for other ratings. 


distribution center you need from the 
information given in the G-E Hand- 
book. The only other step necessary to 
complete the order is to specify the 
molded case breakers for the secondary 
breaker panel. Complete information 
for specifying breakers is also given 


in the General Electric Handbook. 
FOR MORE INFORMATION, call your 
nearest General Electric distributor. 
Or, write to section 410-46, General 
Electric Company, Schenectady 5, New 
York for a fact-filled bulletin on General 
Electric integral distribution centers. 


Progress ls Our Most Important Product 


GENERAL @@ ELECTRIC 














Thomas W. Hopper 


—Starts on front cover 


engineer from Cornell University, in 1929. He had 
previously spent one year in the College of Arts, at 
Cornell. 

Hopper’s family seems to have distinct leanings to- 
ward Cornell. Mrs. Hopper has a degree in home eco- 
nomics from Cornell; son Thomas M. Hopper is a me- 
chanical engineer and a Cornell graduate; one daugh- 
ter, Mrs. John Priedeman, is also a Cornell alumna, 
and she is married to a civil engineer (Cornell) who 
is presently serving in the Army and will be employ- 
ed on management work in Switzerland next year. 
Another daughter, Helene, is a Cornell freshman. 

Prior to joining Day & Zimmermann, Hopper was 
employed by Stone & Webster Engineering Corpor- 
ation, in Boston, and Avon Products Corporation, in 
Suffern. He started to work at Day & Zimmermann 
in 1942, was named executive vice president in 1956, 
and was appointed president in February 1957. 


Firm History 


Day and Zimmermann, Inc., Hopper’s firm, had its 
beginning in Philadelphia, in 1901, as Dodge & Day. 
The name of the partnership later became Dodge, 
Day & Zimmermann, and finally, Day & Zimmer- 
mann, Inc. One of the founders, Charles Day, an out- 
standing industrial engineer, was considered a pio- 
neer in the application of scientific methods to indus- 
trial operations. 

During the 1920’s the firm was engaged in the man- 
agement of utility companies, some of which it owned, 
and in providing general engineering services to in- 
dustry and utilities. Design and construction serv- 
ices were provided through Day & Zimmermann 
Engineering & Construction Company, a wholly own- 
ed subsidiary. 

In June, 1927, the controlling interest of the com- 
pany was acquired by United Gas Improvement 
Company and the utility companies were sold to that 
firm and others. Day & Zimmermann Engineering & 
Construction Co. was merged with other construction 
companies to form United Engineers & Constructors, 
Inc. The original industrial engineering and reports 
engineering groups remained with Day & Zimmer- 
mann, Inc., which soon became independent again. 


Current Operations 


The company at present is a service organization 
performing engineering design and construction, con- 
sulting engineering, industrial engineering, apprais- 
als and evaluations, business reports, management of 
plants and operations, and transit and traffic studies. 

Among the present design projects are plants for 
Corning Glass Works, Radio Corporation of Amer- 
ica, Reynolds Metals Co., United Rubber & Chemical 
Co., Firestone Tire & Rubber Co., and a fifth inciner- 
ator for the firm’s home city of Philadelphia. 


8 





The company also is participating in a joint venture 
that is making a power survey in Vietnam, and it has 
been retained by the U.S. Army Ordnance Corps for 
the management of the Lone Star Ordnance Plant, 
at Texarkana, Texas. 







Civic Responsibilities 


Hopper, who heads the firm’s 450-man staff, de. 
votes a good portion of his time to governmental and 
engineering groups. For eight years he has been a 
member of the Borough Council of Swarthmore, Pa., 
and he is now Borough president. 

“I find that an engineer is particularly well quali- 
fied to express opinions on many matters that come 
before the Council; matters such as sewage disposal, 
water supply, streets, or street lighting,” Hopper said, 

“However, before getting too active in community 
affairs, a young engineer first should establish him- 
self in his profession. Then he should take part in 
community life — not for what he can get out of it, 
but for what he can contribute. He always finds that 
he gains valuable knowledge from the experience.” 

At Day & Zimmermann, full records are kept of the 
activities of the 60 staff engineers. First, the young 
men are urged to become registered. “In my opinion, 
one cannot be an engineer of standing without being 
registered,” Hopper said. 

The records also note whether or not the engineers 
belong to their Founder Societies and other engi- 
neering organizations. “We would not promote a man 
because of these things alone, but we think participa- 
tion in society activities shows initiative on the young 
engineer’s part.” 

As for consulting firms and civic work, Hopper 
thinks the firms have no obligation to perform engi- 
neering for public groups free or below accepted 
rates. “Like other professional persons, engineers 
should serve on various local advisory boards with- 
out compensation. Also, the firms can make financial 
contributions to worthy causes. On the other hand, 
neither the engineer nor his firm should render 
professional service to governmental bodies without 
full compensation.” 



































Society Activities 





In addition to community activities, Hopper als 
has worked for many years with the Engineers Joi! 
Council and The American Society of Mechanical En- 
gineers. He served on the E.J.C. Committee on En 
ployment Practices which recently prepared a repo 
on raising professional standards and improving &™ 
ployment conditions for engineers. He is now chait- 
man of that Committee. 

Hopper is also a member of the A.S.M.E Sommut- 
tee on Professional Practice of Consulting © “ngine 
ing and is vice chairman of the Philadelph Section 
of that Society. He is a member and past prs! 
the Cornell Society of Engineers, a mem 
Franklin Institute, the Army Ordnance A sociation 
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y, lnother Example 
oS 
Uficient Power 


at Lower Cost 


% This year an award for each of two divisions 
. and both plaques go to R.E.A. plants 
powered by Cooper-Bessemer engines. 

Named Division B winner was the Green 
Forest station of M & A Electric Power Co- 
operative, Poplar Bluff, Missouri. Here, four 
identical 16-cylinder Cooper-Bessemer engines, 
each rated 3300 hp at 327 rpm, are in con- 
tinuous, low cost operation. 

At the Caro plant of the Thumb Electric 
Cooperative, Ubly, Michigan, three efficient 
Cooper-Bessemer engines helped earn the top 
award in Division A. 

Learn for yourself how Cooper-Bessemer 
meets power requirements in the 200 to 5450 
hp range at the lowest possible cost. Contact 
the nearest office. 
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BRANCH OFFICES: Grove City * New York * 
Chicago * Washington ¢ San Francisco ¢ 
Los Angeles * Houston * Dallas * Odessa ¢ 
Pampa ¢ Greggton ¢ Seattle * Tulsa ¢ 

St. Louis * Kansas City * Minneapolis * 
New Orleans ¢ Shreveport * Casper 


SUBSIDIARIES: Cooper-Bessemer of Canada, 
Limited . . . Edmonton ¢ Calgary © Halifax. 
Cooper-Bessemer International Corporation . 

New York ¢ Chacao ¢ Havana * Mexico City 


Gopn Yume, 


GENERAL OFFICES: MOUNT VERNON, OHIO 


ENGINES: GAS - DIESEL - GAS-DIESEL 
AND 
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and the National Society of Professional Engineers. 

One of Hopper’s chief interests is the role of the 
young engineer in a consulting firm — what respon- 
sibilities the young man has to the firm and how man- 
agement best can create the ideal situation that will 
foster his development. 


There Must Be Profit 


“To begin with, the young engineer should quickly 
become aware of the fact that engineering as a pro- 
fession cannot be successfully carried out unless it 
is provided on a basis that returns a profit to the com- 
pany. We find a tendency on the part of many engi- 
neers to shy away from the business side of their pro- 
fession. They are content to concentrate on the tech- 
nical aspects of their work and leave economics, per- 
sonnel management, planning, sales, and the various 
administrative problems 
to others. This is wasteful, 
and all engineers should 
learn that engineering, no 
matter how technical, is a 
service to business and 
cannot be separated from 
it. In my opinion, many 
engineers who complain 
about isolation and non- 
recognition lack an appre- 
ciation and understanding 
of business fundamentals.” 

At Day & Zimmermann, 
Inc. newly graduated en- 
gineers are put on drafting 
and designing work for 
the first few years of their employment. “I think it 
basic that an engineer have a thorough knowledge of 
the techniques involved,” Hopper says. He spent 
three years as a draftsman with Stone & Webster, in 
Boston, and thinks of that experience as a most 
valuable part of his background. 


Professional Training 


Although stress is placed on early drafting training 
at Day & Zimmermann, there are no large rooms fill- 
ed with drafting tables where young engineers work 
at production line drafting. They work in the same 
areas as the senior engineers and receive professional 
training through this association. 

“At Day & Zimmermann, we are trying to make 
our engineers a part of our practice. We do not think 
of them as technical robots under separate manage- 
ment. We want our senior engineers to be concerned 
about satisfactory client relations, development of 
new business ideas, and the efficiency of depart- 
mental operations. We want them to look on their 
part of the operation as a separate consulting practice 
in which they win or lose by their own decisions and 
performance. We try to instill this philosophy from 
top to bottom in all departments of our company.” 
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Mr. Hopper also has views on the engineeringyl 
shortage — “What we need is not more engineers, but 
more trained technicians to enable us to utilize thell 
engineers we have to better advantage. We must raise 
the stature of the engineer. We must train and builda 
force of technicians for him to direct and deal with. 
The engineer himself must pay more attention to the 
business side of his work and direct his engineering 
endeavors and judgment to operations at hand — 
not merely abstract findings.” 














The Cost of Living 


Hopper pointed out that in Philadelphia an estimat- 
ed $25,000 a week, or $1,300,000 a year, is spent in 
newspaper advertising to entice draftsmen and engi- 
neers to various firms. He estimates that nationally 
approximately $25,000,000 a year is spent in an at- 
tempt to entice qualified 
technical personnel that 
are presently employed. 

“Such an expenditure 
can be represented as 5 
percent on $500 million of, 
capital tied up in noncrea- 
tive operations. The same 
money, if invested in vo- 
cational education, would 
go a long way toward pro- 
viding excellent technical 
schools (somewhat more 
than high school — about 
equivalent to a junior col- 
lege course) to provide 
trained technicians. Then 
consulting engineers and industry would have a 
ready supply of well-trained technicians, and many 
engineers now used on routine work could be as- 
signed to more creative and demanding positions. 
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Background in Humanities 





“A good professional engineer must have a good 
general education, which implies a cultural back- 
ground acquired through study of language, litera- 
ture, history, economics, and philosophy. This con- 
ditions a man for dealing with people in a!] walks of 
life and gives him wisdom in deciding questions af- 
fecting men as well as material things.” 

However, most of the engineer’s college training 
must be devoted to technical and scientific subjects 
Hopper sees no way around this if the en; ineers ar 














to be prepared to practice their profession. _ : 

“I think an engineering education must »e a ™18F y 
ous training. This implies a thorough grcunding ™ . 
basic science and mathematics, the acquis: ion of en- fe 
gineering knowledge, and the developmen’ of a tech ; 





nique for solving problems. However, the: is notlr 
ing to keep an engineer from broadenir 3 his ow? 
education in the humanities after he has omplet . 
his basic training.” 
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For large open areas, this Carrier Weathermaker* is a 
good way to condition and distribute air. Using remote 
sources of refrigeration and heating, it provides cooling, 
dehumidifying, heating, humidifying, filtering and cir- 
culation. Floor or overhead mounting, front or top fan 
discharge. Nine sizes with a wide choice of coils for 
direct expansion, chilled water or brine and steam or 
hot water. Capacities: 1.5 to 100 tons, 400 to 23,000 cfm. 


For mul;i-story, multi-room type buildings, this Carrier 
Weathermaker is right for applications employing high- 
velocity air distribution. Functional components aré 
factory-cngineered into a compact assembly complete 
with insuiated fan and coil casing, direct expansion or 
brine co ling coils, steam coil, recirculating water pump 
and motor, sprays, eliminators, etc. Capacities range 
from. 30 to 150 tons and: from 6500 to 21,000 efm. 
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For areas affected by changing loads, this Carrie: 
Zoning Weathermaker is an excellent answer. Multiple 
mixing dampers connected to hot and cold air plenums 
permit varying temperature of air supply to each zone. 
Five sizes, with a wide choice of coils for direct expan- 
sion, chilled water or brine and steam or hot water. 
Uses remote sources of refrigeration and heat. Capaci- 
ties range from 10 to 80 tons and 2500 to 16,400 cfm. 


For interior zones, this Carrier Weathermaker is ideal 
for a system requiring the handling of conditioned air 
at relatively high duct pressures. Fan and motor have 
self-contained isolated mounting. Unit has cooling coil, 
Class III fan, isolated base and a casing enclosure that 
contains all necessary insulation and, accesses. Com- 
pact, vibration-free, accessible and servaeeable. In three 
sizes ranging from 30 to 100 tons, 6508 t6°23,000 cfm. 


*REG. U.S. PAT. OFF 
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Parallel Thoughts 
Sir: 

The first article that I read [in 
the May issue] was “The Prob- 
lems of Private Practice,” on page 
112. This is one of the best articles 
I have ever read and it should not 
only be read, but studied care- 
fully, by every engineer and ar- 


Readers 
Comment 


chitect who is in private practice. 

It has been my privilege to ad- 
dress many groups of professional 
men in the design profession on 


_ some of the many non-technical 


problems encountered in_profes- 
sional practice. A half dozen or 
more formal papers on these sub- 
jects, which I have written, have 
been published. [My paper,] “The 
Human Side of Specifications 
Writing,” [was] presented at the 
Joint Producers Council Con- 
struction Specifications Institute 
—A.I.A. meeting in Washington, 


‘D.C., on Monday, May 13th. Al- 


most every point covered in the 
paper is not only mentioned in the 








New Slip-Proof Design makes 





SERRATED GRATING safest 


WHERE GOOD TRACTION IS IMPORTANT 


Indoors or out, for area gratings in sidewalks, inclined 
walkways, fire escapes—wherever safe-footing is impor- 


FREE SAMPLE 

We'll send this handy 
paper weight if you re- 
quest it on your com- 
pany stationery. 
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tant, this one-piece, resistance-welded grating will provide 
safer working conditions. It’s tailor-made to your require- 
ments. Write for descriptive Catalog CE-77 


ROCKWELL SPRING & AXLE CO. 
NRA 


4015 EAST SEVENTH AVE., GARY, INDIANA 


Standard Steel Spring Division 











“Private Practice” article but the 
conclusions expressed therein are 
surprisingly parallel to those ex. 
pressed by the undersigned. 
You are to be congratulated on 
publishing the very timely article 
on private practice. It is my hope 
that you will continue to offer 
these problems sorely needed pub- 
licity and discussion. 
Kenneth M. Wilson 
E. F. Klingler & Assoc., Inc. 
Eau Claire, Wis. 










The Backgarden of Allah 


Sir: 

Any consulting engineer who 
plans to undertake a project in 
the Middle or Near East had bet- 
ter pause to meditate about some 
of the frustrations with which he 
must contend. 

The Arabs have their own con- 
cept of time, money, and life in 
general. Whatever Allah decrees 
shall be, and the Arab sees no 
point in worrying about such 
worldly things as contracts, con- 
struction deadlines, or money. 

There is always tomorrow. The 
Arab is motivated by no desire to 
accumulate worldly comforts, but 
merely breathes his allotted span 
of years. 

Why worry? Everything is in 
the hands of Allah. 

If a hammer meets a sheet of 
glass and the glass shatters, do 
not blame the Arab who wielded 
the hammer. It was the will of 
Allah and could not be avoided. 

To see an Arab speeding along 
a highway, with his safety in the 
hands of Allah, is an experience. 
If the truck fails to negotiate a 
curve at 80 miles an hour, do not 
blame the innocent driver. He 
saw the curve, but he thought he 
could make it. Allah decided 
otherwise. 

The sight of a contract brings 
out the inherent Arabian dread 
of making decisions. Th= Arab 
must have time to think, ‘ime t 
pray, and time to do > othing 
Your deadline is of no co™cern to 
him. It is of your own aking, 
and contrary to the Will 

You, of course, will ~ave # 
Arabian contact man. F >wevel, 
do not think that becaus: he w4 
educated in Boston or C -yeland 
his basic attitude is Amer'can. He 
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(DIANA STATE TEACHERS ASSN. CBYTER— 
© a mile of Multi-Vent Trofferlites hélgs to 

make it Indianapolis’ newest, m 

modern office buildin 

Arch tects: MeGUIRE & SHOOK AND ASSOCIATES 
Consuiting Engineers:J. M. ROTZ ENGINEERING CO. 
General Contractor: LESLIE COLVIN 
Electric! Contractor: HATFIELD ELECTRIC CO., INC. 
Heating and Plumbing Contractor: 
FREYN BROTHERS, INC. 
—all of Indianapolis, Ind. 
B-171 


architect and engineer on today’s important lighting projects 




















both lighting and air conditioning from one fixture! 


These new double-duty fixtures bring a new freedom to creative architecture. 
Gone is that discord of fixtures and air outlets! Instead: clean-lined, un- 
cluttered ceiling beauty. Air outlets are engineered right into the lighting 
system! Result: greater economy, comfort and ceiling beauty. No double 
installation problems . . . improved draft-free air diffusion . . . modern, 
well-diffused, high efficiency Benjamin troffer lighting. Free illustrated 
brochure brings you the whole fascinating story of this new 2-in-1 fixture. 
Write: Benjamin Electric Mfg. Co., Dept. CEN, Des Plaines, Ill. 


MULTI-VENT TROFFERLITES 


Multi-Vent® Air Diffuser by Pyle National Co. «* Trofferlite by Benjamin Electric Mfg. Co. 
... always the source of good lighting 
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realizes your anxieties and inse- 
curity, but he feels superior to 
such emotions. 

Before a contract is signed, you 
will be invited with your contact 
man for tea. After drinking tea 
and coffee, and eating bananas 
and sweet lemons, you will find 
there was no occasion to discuss 
business. Maybe tomorrow. 

The contract will present other 
difficulties. Arabic cannot be 


translated literally into English. 
A legal representative should be 
retained, and any misunderstood 
phrases should be agreed upon 
before witnesses. 

Remember, any lawsuits must 
pass the religious as well as the 
civil courts and this could take 10 
years. Some persons have been 
jailed pending trial. 

The consulting engineer, as the 
foreigner, will find he has many 














other pertinent customs to learn, 

For instance, a hat is associated 
vaguely in the Arabian mind with 
some unknown religious caste, 
and is regarded with disfavor. The 
“Town Arab” has adopted the hat, 
and is disliked and held in sus. 
picion by the Bedouin. “Town 
Arabs” and the Bedouin from out- 
lying areas should not be mixed 
on a construction job, or trouble 
will result. 

The Arab’s religion demands 
total fasting during the month of 
Ramadam, so cancel any hope of 
much work from the construction 
gangs during this period. Other 
religious observances also will de- 
lay progress. 

Other surprises which Allah 
may decree for you include a con- 
tractor’s sudden demand for a 100 
percent pay increase, or he quits. 
Or a 300 percent price-of-living 
increase in the construction area 
during about a six-months period. 

One thing is certain. 

These little inconveniences were 
the Will of Allah. 

Anthony A. McLoughlin 
Survey Consultant 
Manchester, England 


Sewage Lagoons 
Sir: 

We have been informed that an 
article appeared in the December 
1956 issue of ConsuLTING ENGI- 
NEER that concerned the use of 
sewage lagoons or oxidation ponds 
and are most interested in obtain- 
ing either a copy of this issue of 
your magazine or tear sheets of 


Flame Retention 
RING GAS BURNER 


this article. 
George L. Hall, Chief 
Div. of Sanitary Engineering 
State of Maryland 


Through a new application of an old basic Department of Health 


principle WEBSTER now offers unequalled 
stability in an non-premixing ring gas burner. 
Presently packaged as Series H, 
Forced Draft for Gas, Rotary Oil 
or Combination this revolutionary 
development will soon be available 
in other variations. 
Write for Series B13 literature. 


e THE ARTICLE WAS “SEWAGE LA- 
GOONS ARE THE ANSWER.” WI: HAVE 
REPRINTS THAT ARE AVAILABL FREE 
OF CHARGE. 


From Cover to Cover 


Sir: 4 

... I believe that I have com- 
plimented you previously on the 
magazine, but wish to re-<mpha 
size my opinion that the rticles 
are well presented and div-rse 
character. In fact, the prese: tation 
is such that the magazine s‘2ys 


She 
WEBSTER ENGINEERING 


TULSA 16, OKLAHOMA Comp at 








Division of SURFACE COMBUSTION CORPORATION, Toledo, Ohio 
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How world’s largest underwater concrete 
placement was made at Camden drydock 


Building one of the world’s largest drydocks at the New York Shipbuilding Corp., 
Camden, New Jersey, required the underwater placement of a 134,200-cu. yd. 
Prepakt concrete floor slab. Here’s how this unprecedented placement was made: 
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First move was direct placement of coarse aggregate from bottom-dump barges Next, Intrusion grout was batched, mixed, pumped from Prepakt plant. 1-P 
inside cellular sheetpile cofferdam. Barges arrived via Delaware River (rear). methods made possible economical construction of a gravity floor slab, avoiding 
costly hydrostatic relief of structure. 
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TEMPORARY CONSTRUCTION COFFERDAM 


Underwater consolidation of aggregate was done from rafts. Live grout face was Diagram shows dimensions and location of drydock. Unreinforced Prepakt 
maintained throughout continuous six-week grouting operation. concrete slab is 17 to 25 feet thick. 
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Contracior: Merritt-Chapman . & 
Scott Co: 0. 

Consulti::3 Engineers: Parsons, 
Brincker off, Hall & Macdonald 
= 


With grouting completed, slab was cured for 30 days. Dewatering later revealed a mono- 
lithic slab—a firm base for new Forrestal-class carriers. 


= Nien 08g Room 568, 
on Co * 

ot Chin Se Ceetey semeatee INTRUSION-PREPAKT, INC. 
Prepakt, Ltd., 159 Bay Street, 
Toronto, Ontario. oa 





OFFICES IN PRINCIPAL U.S. AND FOREIGN CITIES 


intrusion and Prepakt are trade marks of iIntrusion-Prepakt, Inc. whose methods and materials are 
covered by U. S. Patents Nos. 2313110, 2655004, 2434302 and others, also patents pending. 
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CORROSION PROBLEM ? 
















... WITH 
ENGINEERING 
DESIGN? 
















-.. WITH 
TECHNICAL ADVICE? 


















.- WITH HIGHEST 
QUALITY MATERIALS? 










.-. WITH COMPLETE 
CONSTRUCTION 
FACILITIES? 
















---OR ALL FOUR? 


To-day complete and permanent answers to your corrosion problems require not 
just one of these services, but all four. Frankly, how else can you be sure your 
corrosion problem receives the individual attention it deserves for a positive solution? 
Only Atlas places this integrated service at your disposal: 








ON-THE-SPOT TECHNICAL ADVICE—technically-trained representatives are 
located in all major cities throughout the United States. 

ENGINEERING AND DESIGN—a completely staffed engineering department uses 
tested and proven ideas based on over a quarter century experience. 

HIGHEST QUALITY MATERIALS—the most complete line of corrosion-proof 
cements, linings, coatings, and rigid plastics, was pioneered and developed by Atlas. 
COMPLETE CONSTRUCTION FACILITIES—experienced field crews make per- 
manent installations of linings and brickwork, 
regardless of size, anywhere in the world. 









A 


The answer is YES! Atlas is prepared to furnish 
the best and most economical solution to your 
plant-wide corrosion problems. Atlas can do 
the job. 


For complete facts write for Bulletin CC-3. 







MERTZTOWN, PENNSYLVANIA 
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my desk until I have had time to 
read it thoroughly .. . 

W. R. Kahl, Pres, 

Consulting Engineers Council 

of Maryland 

Baltimore, Md. 


More on W.H. Trade Corporations 


Sir: 

It should first be noted that the 
special deduction for Western 
Hemisphere Trade Corporations 
(See “Increase Your Income with 
a Western Hemisphere Trade Cor- 
poration,” June CE) is allowed 
only against the corporate tax— 
not for individuals. Accordingly, 
the earnings of the corporation 
will still be subject to an addi- 
tional tax if and when they are 
distributed to the individual stock- 
holders. If distributed as dividends 
they will, of course, be taxed at 
ordinary income tax rates. If all 
earnings are taxed to the share- 
holders as dividends eventually, 
it is likely that there will be a tax 
disadvantage for an engineer in 
forming a Western Hemisphere 
Corporation. 

The way to avoid this undesir- 
able result is to leave the earnings 
in the corporation and eventually 
liquidate it so that the earnings 
will be received as a capital dis- 
tribution taxable at capital gain 
rates (one-half of the income tax- 
ed, with a maximum rate of 25 
percent on the entire income). 

The difficulty with retention 
of earnings for this purpose is that 
retained earnings in excess of 
$60,000 may be subject to an ad- 
ditional 27% percent accumulated 
earnings tax under section 531 of 
the Code unless retention can be 
ascribed to some business purpose 
as distinguished from retention 
merely to save the stockholders 
payment of taxes. 

Of course, if the engineers are 
already operating through te cor- 
porate form, and the Western 
Hemisphere corporation is mere 
ly a subsidiary, then a subs‘antial 
savings in the difference °1 cor 
porate tax rates will be r alized 
as shown in the goverrments 
table of tax computation. 

If one is successful in using the 
capital gains method, the ret tax 
paid on $100 of foreign i.comé, 
once the money is in th: eng 
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PUT SYSTEMS THEORY INTO PRACTICE 


It’s one thing to define systems theory, quite 
another to put the principles into practice. Auto- 
matic end point process control can only be 
achieved by coupling systems theory with sound 
instrument engineering. 


At Fischer & Porter, system designers define 
control relationships ... probe the process dy- 
namics. When classic mathematical techniques 
prove inadequate, general purpose analog com- 
puters simulate control relationships under all 
conceivable conditions . . . at a mere fraction of 
the cost required with actual instruments. 


Thus, the foundation is laid for an optimum 
system. But building it is the job for F&P instru- 
ment engineers. Ranges...accuracies... 
speeds take the place of parameters. Indicating, 
recording, and control instruments... data 
loggers . . . computers—fill the system diagram 
block by block. Critical instruments are indi- 


vidually tested in special purpose laboratories . . . 
even locked into the system analog if necessary. 


This combination of systems analysis and 
instrument engineering led Fischer & Porter... 
to develop automatic loggers, multiple pressure 
readout systems, and analog-to-digital converters 
. .. to integrate a computer into a process control 
system for instantaneous optimizing of the entire 
system, for the first time in control history. 


This is the philosophy by which Fischer & 
Porter systems are built . . . imaginative systems 
design supported by realistic instrumentation. 
Put the F & P systems approach to work on your 
clients’ processes by getting in touch with the 
F & P sales engineer nearest you. Or, write 
Fischer & Porter Co., 4977 County Line Road, 
Hatboro, Pa. In Canada, write Fischer & Porter 
(Canada) Ltd., 2700 Jane St., Toronto, Ontario. 


FISCHER & PORTER CO. 


Complete Process Instrumentation 





This free booklet, newly developed 


Ideas for increasing 
drafting and engineering 
efficiency 


POST went to leading engineers and 
draftsmen and asked them what tech- 
niques they use to save time without 
sacrificing precision in their work. From 
the many interesting tips and drafting 
shortcuts suggested, a total of 59 have 
been compiled into one handy booklet 
called “Time Saving Tips for the Drafts- 
man and Engineer.” 

Clearly written and well illustrated, this 
booklet shows new approaches to old 
problems. The section on CALCULATING 
IDEAS contains 10 tips including easy 
ways of “Remembering the Signs of Trig 
Functions,” “Dividing a Circle Into 
Parts,” and “Locating Decimal Points.” 


One of 22 Drafting Shortcuts 
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Here is what seems to be the fastest and 
easiest method of constructing an ap- 
proximate ellipse: (1) Draw a line at 15° 
to major axis as shown. (2) Draw a line 
at 30° to minor axis as shown. (3) Draw 
a line at 60° to line #2 through inter- 
section of lines #1 and #2. (4) Draw 
Arc Ri from point P:. (5) Draw Are Re 
from point Pe. 


the Frederick Post Company through the co-operation 
of leading engineers and draftsmen, shows 59 shortcuts to speed drafting and computation work. 


9 tips in Engineering Data Section 


Easy-to-use, practical shortcuts to for- 
mulas and other engineering data are 
featured in this section. Two of these 
time savers are faster methods of “Deter- 
mining Gear Inertia” and “Interpolating 
Between Family of Curves.” 


One of 18 Board Timesavers 

Fairly often when drafting it becomes 
necessary to change a solid line to a 
dotted line. By placing a series of holes 
in an erasing shield, as shown, it is pos- 
sible to make the conversion simply by 
erasing through the holes. 
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For your free copy of “Time Saving Tips 
for the Draftsman and Engineer,” con- 
tact your Post dealer or write today to 
the Reader Service Division of Frederick 
Post Company, 3656 N. Avondale Avenue, 
Chicago 18. 


SENSITIZED PAPERS & CLOTHS © TRACING & DRAWING *AEDIUMS © DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES @ FIELD EQUIPMENT & DRAFTING FURNITURE 
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neer’s pocket, will run from ap- 
proximately $41 to approximately 
$63. This computation is based on 
the effective Western Hemisphere 
tax rate on income under $25,100 
being 21.9 percent, and over $25,- 
000 being 37.96 percent, plus the 
25 percent capital gains tax. 
Thus, generally speaking, the 
use of the Western Hemisphere 
corporation is more _ beneficial 
when utilized by a domestic cor- 
poration as a subsidiary. This is 
because the earnings are already 
subject to the “double” corporate 
tax and a lower effective rate is 
achieved by the Western Hemis- 
phere trade classification. 
Another difficulty in the use of 
a Western Hemisphere corpora- 
tion by an engineering partner- 
ship is the possibility of being held 
a personal holding company. 
These are subject to a whopping 
75 percent penalty tax. The West- 
ern Hemisphere Trade Corpora- 
tion would be held to be a per- 
sonal holding company if under 
the contract to furnish services, 
the customer had the right to 
designate the individual who is to 
perform the services or if the indi- 
vidual who is to perform the serv- 
ices is designated in the con- 
tract... 
L. Wm. Seidman, C.P.A. 
Seidman & Seidman, 
Certified Public Accountants 
Grand Rapids, Mich. 


Important Contributions 
Sir: 

... Your excellent magazine is 
continuing to increase in stature, 
and is making many important 
contributions toward the advance- 
ment of consulting engineering. 
We also find the selected adver- 
tising very helpful in keeping us 
posted on product developments. 

Roy J. Thompson. P.E. 
Carnahan and Thorpson 
Oklahoma City, Okla. 


Thoughts at Random 
Sir: 

I have been quite con: 
about the splitting of the 
neers’ influence at the n: 
level. Even at the state le. 
Texas Society of Profession 
gineers had a recent legi 
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ASK THE 
AEROFIN MAN 
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Kor the Practical Answer to 
Your H eat-Exchange Problem... 


> 4 rs 
- me 


Aerofin is sold only 
by manufacturers 
of nationally adver- 
tised fan system 
apparatus. List 
on request. 


There is a competent Aerofin heat-transfer engineer near you, qualified 
by intensive training and long experience to find the right answer to your 


own particular heat-exchange problem. 


This specialized knowledge is there, ready for you to use to your 


greatest advantage. Ask the Aerofin man — and be right. 


AEROFIN CoreorAaTION 


101 Greenway Ave., Syracuse 3, N. Y. 
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HIGH CAPACITY 
m HIGH TEMPERATURE 


ION EXCHANGE 
RESINS 


500 gallons per minute of clarified Missouri 
River water are completely deionized for 100% make-up to a 1250 
psig boiler by this Nalcite-charged unit at a large Midwestern utility. 
Whether your water conditioning problem is large or small, Nalcite 
HCR cation exchange resin, together with either Nalcite SAR or SBR 
anion exchanger gives you performance that means longer on-line 
operation, with removal of both strong and weak acids including silica. 


Full information on Nalcite Ion Exchange Materials is yours for the 
asking. Write today. 
* Reg. Trademark of the Dow Chemical Company 
NATIONAL ALUMINATE CORPORATION 


6180 West 66th Place @ Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 





PRODUCTS e When you use Nalcite resins, you take 
advantage of Nalco’s long and broad experience 
in water and process technology. 





defeat handed them reputedly in 
large measure because they were 
not united as (and within) a 
society. Undoubtedly had there 
been two or more groups involved, | 
the cleavage would have been 
even greater. 

Your material covers the tech- 
nical, professional, and business 
fields—and good. As a practitioner 
in a limited field I find the articles 
such as that on “Designing Thin 
Shell Structures” of considerable 
help in comprehending what is 
going on in the rest of the engi- 
neering world. To help me: it 
would be helpful if a glossary of 
even the simplest terms were fur- 
nished to give me some idea as to 
the meaning of words which must 
be most common to those who 
practice in the field, e.g., “folded 
plates,” which I must admit are 
described as “simple straight form 
segments” in the article — but 
even this is over my head. Pos- 
sibly I should stick to my own 
knittin’. 

William G. Darley, EE. 
Consulting Engineer 
San Antonio, Texas 


Too Much Excellence 


Sir: 

You keep sending me your ex- 
cellent magazine — and it is in- 
deed excellent — although I have 
not subscribed for it. I take too 
many excellent engineering maga- 
zines now; it would take my en- 
tire time to read all the articles of 
particular interest to me. Besides 
I am 75 years old and not as spry 
as 1 used to be. So please do not 
assume that I am going to pay for 
your subscription. 

J. G. Moore 
Daytona Beach, Fla. 
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Expert Witness Rep: nt 


Robin Beach’s five articles on 
“The Engineer as an E> ert 
Witness” are available in « 
page reprint for $1.00. P! ase 
write to: Reader Service [ :pt., 
CONSULTING ENGIN»! 
227 Wayne St., St. Joseph, }:ch. 
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ambient compensated breakers... 
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Westinghouse 


Westinghouse 


Whenever circuit breakers are subject to wide ambient tem- 
perature variations to which associated conductors are not 
exposed, an ambient compensated type of breaker should be 
specified. This provides added insurance against current 
interruptions due to false high-temperature influences. The 
net effect is to prevent the breaker from unnecessarily 
derating the conductors. 
Typical of the conditions under which ambient compen- 
sation may be required are... 
In panelboards or load centers where a large number of 
closely grouped breakers create high temperatures. 


Proximity of breaker installation to other equipment 
causing ambient variations to which the conductors 
are not exposed. 


Westinghouse has the only complete line of circuit breakers 
to meet every requirement. (1) ‘“Compensated for enclosure 
ambient,” standard in Quicklag® breakers, (2) ‘‘Noncom- 
pensated for ambient re-rating,” standard in Types E through 
M, (3) “Ambient compensated,” by specification in Types 
E through M. 

The engineering “‘know-how’”’ which goes into the develop- 
ment of this reliable protective equipment is available to aid 
you inselection of the right type of breaker for your particular 
circuit conditions. Ask for Westinghouse Bulletin 7221 detail- 


ing technical information on the choice of circuit breakers. 
J-30277 


Get proper breaker protection 
under all ambient conditions. 


you CAN BE SURE...1F ITS 





Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pennsylvania 
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A FIRM OF CONSULTING ENGINEERS, like a 

living thing, must either grow or die. It is impos- 
sible for it to stay the same size and handle the same 
volume of business year after year. The firm must be 
willing to expand, to take on more work and new 
kinds of work every year, or go into a gradual de- 
cline ending in failure. 

This characteristic of a business is well known io 
most business men, but engineers are inclined to 
overlook or ignore it. Perhaps the engineer, knowing 
that he is a professional man, thinks he can operate in 
the same manner as the doctor or lawyer in private 
practice. A doctor can maintain about the same vol- 
ume of work year after year throughout his working 
life. But when he retires or dies, that is the end — his 
office closes, and his patients must go to other doctors. 

This type of operation is possible in engineering 
only in the one-man office. Larger organizations look 
forward to the continuation of the firm beyond the re- 
tirement or death of any one partner or principal. In 
this respect, a firm of consulting engineers is similar 
to a business. The engineer, himself, is a professional 
man, but the firm is a business operation, and as such, 
it must grow or die. 

This is an era of unusual economic prosperity. Most 
consultants can expand their organizations. It may be 
hard to find good employees, but it is not hard to find 
clients. This is the time to grow. The engineer who 
tries to stand still now will soon find that he has not 
stood still but has slipped backward. Other engineers 
will be far in front of him in experience and client 
backlog. He not only will be on his way down but 
on his way out. 

Now is the time to add another partner or principal. 
Now is the time to expand the staff, to take on new 
clients and larger and more difficult projects. 

Government agencies are being forced to use con- 
sulting engineers whether they want to or not. The 
highway program and all other major public works 
are under way. The various local, state, and federal 
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agencies cannot hope to handle all the design work 
with their own staffs. They must have consulting 
help. If they get that help, they will learn that it saves 
them time and money to work with consultants; there 
will be plenty of work for consultants even when the 
peak programs are over. But if consultants turn down 
jobs, refuse to expand, the government agencies will 
be forced to manage somehow on their own. If this 
happens, there will not be much work for the consult- 
ant when the rush is over. 

The same is true in industry. Engineers are so busy 
with routine production that they need consulting 
engineers to whom they can turn over all special jobs. 
There are industries looking for consulting engineers 
to handle certain aspects of product design and plant 
operation. There are even industries who want engi- 
neers in private practice to take over supervision of 
plant maintenance. 

There also are foreign projects begging for good 
engineering. Not only are the talents of American 
engineers needed in the industrially backward coun- 
tries, but even the nations of Western Europe need 
the special skills and abilities of American engineers. 
It is true that some of the most brilliant engineering 
minds are in Western Europe, but American methods 
and techniques have been used to save both time and 
money on European projects, and European indus- 
trialists know it. 

The work is waiting to be done. If consulting engi- 
neers do not do it, it will be done by others, and this 
opportunity will be missed. Most engineers in private 
practice would prefer to stay small, would like to 
participate personally in every aspect of every pro)- 
ect. Engineering talent, however, is not the exclusive 
property of one man. It can be hired. New partners 
can be brought in. Good men can be promoted. The 
firm can grow. 

There are some consulting engineers who look 
ahead and see the day when 90 percent of the srad- 
uate engineers in this country will no longer be rork- 
ing for industry and government. Instead, th: 7 see 
this reversed; they see engineers in private pi -ctice 
and their engineer employees in the great ma rity. 

That is the direction in which we are movin | But 
we can achieve that goal only by the continual ¢ owth 
of each firm. It is up to consulting engineers t« meet 
the current demands for their services. Eac! on 
must grow or die. . 
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THE DUNHAM-BUSH 
‘CPU’ COMMERCIAL 
PACKAGE UNIT 


This pre-engineered Dunham-Bush unit is a complete air conditioning system housed in one 
cabinet. Each unit is entirely self-contained . . . with evaporator, compressor, evaporative 
condenser and pump, fans, motors, piping and controls .. . all pre-engineered to provide 
peak operating performance at minimum operating cost. Installation requires only connection 
of power supply to control panel, connection of water make-up line and necessary duct con- 
nections. All units are run in and tested before shipment and are shipped with a holding 
charge of Freon. 

The Dunham-Bush ‘CPU’ unit features patented high efficiency Inner-Fin® cooling coils; 
slow speed compressors specially selected for quiet operation; and forced-draft, blow-through 
type Inner-Fin evaporative condenser. Available in 10, 15, 20, 30 and 40 Ton models. 

Get complete details today. Contact the Dunham-Bush Sales Engineer in your area or 
write for ‘CPU’ catalog. 


Dunham-Bush, Inc. 
| WEST HARTFORD 10 ¢ CONNECTICUT « U. S. A. DUNHAM IN 


MICHIGAN CITY, INDIANA * MARSHALLTOWN, IOWA °* RIVERSIDE, CALIFORNIA © UTICA, NEW YORK 
SUBSIDIARIES fe 


HEAT-X, INC. 4 DUNHAM-BUSH (CANADA), LTD. THE BRUNNER CO. j DUNHAM-BUSH, LTD. 
Ce er N.Y. voce: TORONTO, CANADA BRu NER GAINESVILLE, GA. conten LONDON, ENGLAND 
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This Amazing 


Prestressed Concrete 


Industry 


























What Is Behind Its Phenomenal Growth? 


This is a question which has been asked many times. Union Wire Rope 
Corporation has answered with the sound reasons for venturing a huge 
capital investment in expanded facilities and in research to master the 
technical know-how of producing prestressed, stress relieved, high ten- 
sile wire and strand. Without this key element prestressed concrete 
would still not be possible and practical. 


To check our own reasons and to develop all of the fundamental facts 
responsible for the spreading use and acceptance of prestressed concrete, 


We Asked A PANEL OF PIONEERS In the 
Prefabrication of Prestressed Concrete Members To 
Summarize the Facts Which Has Enabled Them To 
Maintain a Yearly Growth of 200 to 300 Percent. 


What follows is straight from the horse’s mouth. It is a summary of 
the fundamental facts contributed by a sizeable group of prestressed 
fabricators and consultants. All are pioneers who have had a part in 
the development of prestressed concrete and experienced its growth 
from a trickle five years ago to become the building material to be 
reckoned with by every factor in the building industry. 
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Here Is a List of Prestressed 
Products Which A PANEL OF 
PIONEERS Are Prefabricating 


Girders 


Roof Slabs 
Regular, Lightweight, Lift, Channel, Thin 
shell, Hollow centers, Composite. 
Beams 
Joists 
Trusses 
Columns 


Piles and Caps 


Foundation, Marine, Fender 


Lintels 

Wall Panels 

Siding 

Posts 

Pavements 
Highway, Airport 


Stadium 
Framing, Seats 
“Future Applications of 
Prestressed Concrete 
Beyond Prediction” 


These are the words of one and the 
consensus of opinion of others on 


our panel of pioneers. Other pre 
stressed concrete products men: 
tioned as either being prefab” icated 
or tested and proposed are: 

Missile Wings Arches 

Barges Skews 
Transmission Spring Boo: !—For 

Line Supports Swimmin~ Pools 

Piers Off-shore C |ling 
Seawalls Piles 

Wharfs Platform 
While some of these ma: seem 
novel, many will become c: umor- 
place. Prestressing concre'e for 
barges, for example, could v- ‘y well 
become an industry in itse as }8 
the prefabricating of bridg: mem 


bers. 
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Word from Washington 


EDGAR A. POE 
Consulting Engineer Correspondent 


OTH the Senate and House Public Works Com- 
mittees have before them bills that would au- 
thorize the Tennessee Valley Authority to issue self- 
supporting (not government backed) revenue bonds 
to keep up with the growing power load in the area. 
Hearings have been held before both committees. 
Additional hearings are proposed in the House. 


HE National Society of Professional Engineers 

has filed opposition to an identical section in 
Senate and House companion measures that would 
empower TVA to offer engineering and design serv- 
ices to any outside interest having some type of re- 
lationship with TVA. This would mean that private 
consulting engineers would be cut off from many 
clients and potential clients. 

Despite the opposition, there is no immediate in- 
dication thus far that either the Senate or House 
Committee plans to strike out or amend the pro- 
vision. Representative Robert E. Jones, Jr., Demo- 
crat of Alabama, co-author with Clifford Davis, 
Democrat of Tennessee, of the House bills, main- 
tained that the provision would not hurt private 
consulting engineers. He said that the expanding 
economy within the TVA region is “going to bring 
more and more need for consulting engineering and 
desicn services. They will have nothing to fear 
by s:ch a provision.” 

The fate of the bills is up in the air. Congressional 
approval, at least during the remainder of the year 
1957 appears doubtful. Because this is the first ses- 
Sion of the 85th, the proposals could go over into 
the 1258 session without dying. 


T “HE Bureau of Public Roads evoked sharp 
‘riticism earlier in the year when it recom- 
men ed insertion of a clause in state highway con- 
trac’: forbidding consulting engineers to engage 
technical people who had been employed by the 
BPI. or a state, county, or municipal highway de- 
partment. As a result of the criticism of the second 
document which consulting engineers did not like, 
the BPR began work in April on a third memo- 
randum which they hope that engineers generally 
will approve. The BPR consulted all its field offices 
before preparing the third directive—not yet issued. 
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ONGRESS is not ready to expand the 41,000- 
mile interstate highway system despite a rec- 
ommendation of a Senate Public Works Subcommit- 
tee. Neither does the Eisenhower administration 
favor the proposed 7000-mile increase until the 
program is further along. 


productions, and of goods and services. Busi- 
ness is going to be better than 1956, the economists 
are now saying. Increased spending for practically 
all types of public work has been a paramount factor 
in keeping dollar volume in 1957 ahead of 1956. 


(ye Washington is revising estimates of 


Special House Post Office and Civil Service 

Committee reports that it has strong evi- 
dence that tax money has been used in subsidizing 
and pirating of engineers for firms having govern- 
ment defense contracts. As a result the report said 
that pirating has created an inflated demand and is 
unfair to those without defense contracts. Chairman 
James C. Davis, Democrat of Georgia, said testi- 
mony to his committee on recruiting costs for de- 
fense contract engineers showed the “startling dif- 
ference in recruiting costs for the firms with defense 
contracts and those without.” He said firms with de- 
fense contracts spent more than 10 times as much 
for recruiting as those without contracts. 

Meantime, the Army, Navy, and Air Force have 
auditors checking government defense contracts in 
an effort to determine if there is hording of engi- 
neers. At the same time the Defense Department 
is seeking ways to make better use of engineers. 
These include establishing standards and making 
continued reviews of the use of civilian and military 
engineers within the government. 

The Davis committee predicted that 95 percent 
of the complaints of government use of engineering 
talent will be eliminated if the Defense Department 
stamps out its misuse of civilian and military talent. 
In a message directed to the various agencies of the 
government, Chairman Davis declared pointedly 
that “this nation cannot afford the luxuries of un- 
necessary defense expenditures and extravagant use 
of engineering talent. Our Defense contracts must 
not be managed like glorified WPA projects.” “ 
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OW in operation at Lemont, Illinois, this is the 

first commercial-type power plant in the United 

States to generate usable quantities of electric power 
from nuclear fuels. 

The unique feature of this boiling water reactor 
is that live steam is actually generated in the ura- 
nium core by nuclear heat and piped directly to 
the turbine without need for intermediate heat ex- 
changers as required by other types of reactors. In 
effect, it operates very much like the coal-fired boiler 
in a conventional power plant. 


This unit is rated at 20,000 kilowatts of heat 
and 5,000 kilowatts of electricity. It was designed 
for experimental use, to evaluate potentials of the 


Direction of over-all design 
and construction phases as 
well as design and manufac- 
ture of reactor core and control 
rod devices was by Argonne 
National Laboratory. 


Power Equipment Supplied by Allis-Chalmers 


@ Steam turbine generator and exciter 

@ Surface condenser and air ejectors 

@ Complete control center for remote operation 
of reactor and power equipment 

@ Reactor water recovery and air drying system 

@ Reactor steam bypass control system 


@ Hermetically sealed pumps for reactor 
purification system 


@ Reactor feedwater pumps 


Argonne National Laboratory Experimental Boiling 


boiling water reactor for large-scale commercial ap- 
plications. Power generated is used by the Labora- 
tory to meet a portion of its own electric power 
requirements. 


Allis-Chalmers is proud of its association with 
this significant project. It’s another example of 
“Engineering in Action” to provide power for better 
living from any source, whether it be water, steam, 
oil, or the atom itself. 


®@ Circulating water pumps 

®@ Auxiliary cooling water pumps 

® Motor control centers 

®@ Main and reserve power transformer: 
@ Indoor and outdoor switchgear 

® Automatic voltage regulator 

® Circulating water treatment system 

®@ Ac-de distribution center 

@ Diesel-generator set 





Water Reactor in Full Operation 
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The Reader’s Guide 


On page 84, there is an article “How to Write Engineering Specifications.” 
The authors of this article are a most important group. We asked prominent 
engineers from all branches of private practice and from all parts of the 
country to become part of a “Committee of One-Hundred.” The members of 
this Committee have agreed to comment on selected topics put before them 
from time to time. The first topic selected has to do with the writing of 
specifications. We took the comments from these men and combined them. 
The result is a composite of their views. Few engineers will be able to read 
The Committee this article without getting many good ideas as to how their specifications could 
of Qualiniiend be improved. We also think that it is important that manufacturers and 
suppliers know how engineering specifications are written. We have re- 
printed this article as a booklet, and it is being mailed to about 2500 manv- 
facturers so that they can understand the consulting engineer’s point of view; 
so that they will know why their products are selected or rejected by an 
engineer. In the months ahead other topics will be put before the Committee 
and the comments will be published. 


Good bankers are more than casually interested in the opinions of engineers. 
Similarly, good engineers are much interested in the opinions of bankers. To 
be successful a project must be both technically and economically sound. 
The World Bank is most conscious of the need for sound technical advice 
on all projects for which they may make loans, and atomic power is one field 
in which technical skill and financial judgment must get together. For this 
reason the World Bank has on its staff an expert on atomic pewer. He is Finance 
Corbin Allardice, and he has prepared for us an excellent article, “The 

Economics of Nuclear Power Plant Design and Operation,” starting on page 76. 

It presents a picture of the current state of development of nuclear power as a 

commercial operation in this country and abroad. 


Nuclear 


The private practice of engineering has been growing at an astounding rate 
all over this country, but the West Coast is well ahead of the national average 
in number of new firms and expansion of older ones. Because of the import- 
ance of these West Coast engineers, we have started, this month, a new 
department which will appear regularly in Consuttinc ENGINEER. It is called 
“Report from the West Coast,” and it is prepared exclusively for us by 
Ralph Torgerson, our Western Correspondent. Mr. Torgerson has been spend- 
ing the past few months meeting consulting engineers in California, Oregon, 
and Washington, and he now knows what they are thinking and wha? they 
are doing. Whether your office is in Maine or Missouri, you will be inte~ested 
Nosed out in Torgerson’s report on the activities of the fastest growing group © con 
sulting engineers in this country. This month the “Report from the West 
Coast” (page 62) deals with an attempt by trade unions to get their ‘abels 
on plans prepared by consulting engineers. It seems that this is being b: cked 
for the present in California, but every engineer in the country should vatch 
for local efforts of this type. Where such attempts are made, they should be 
reported to the state Society of Professional Engineers or to the st-te 
regional Association of Consulting Engineers, or both. The law requir: only 
the seal of a registered engineer on plans. The use of any other suis % 
labels is part of a “nose under the tent” movement. If, today, the unio label 
is permitted on plans, tomorrow contractors may refuse to work fron plans 


without the label. 
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RKeader’s Guide — continued 


If clients are plentiful, the same cannot be said for engineering employees. 
Arthur L. Spaet, of Slocum & Fuller, feels that the consulting engineer can- 
not afford to get into the salary race with the cost-plus government contract 
industries. He has found a better way. His solution is to train men in the office. 
Slocum & Fuller has set up a complete training course for both technicians 
and engineers, and they have solved the problem of maintaining a competent 
staff even in Manhanttan, an area where the competition for engineers is acute. 
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on page 6. 
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Our foreign report this month (page 108) is from Sweden. Etienne J. Guerin, 
our Swedish Correspondent, interviewed consulting engineer firms of all 

sizes and types. His report gives a good idea of how the engineers in Sweden 

operate. It seems that in Sweden there is not as much objection to the part- Swedish 
time engineer as there is in this country. While we usually refer to them 
as “sun-downers” or “kitchen-sink engineers,” these men seem to be accepted 
as part of the profession in Sweden. There is enough work for all, and the 
part-time engineers cooperate rather than compete with the regular engineer- 
ing offices. Anyway, that’s what they tell us. 





as been used for process heating for so many years that many 
engine: -s fail to consider the use of high temperature liquids. The principal 

advant<e of a high temperature liquid is the accuracy with which tem-.« 

peratur-s can be controlled. In many processes this is of vital importance. Do Not Boil! 
Bernar< S. Breitman is an engineer who has studied process heating methods 

for mar: years, and here he tells other engineers something of what he has 

learned in his article, “High Temperature Heating with Liquids.” It starts 


Sound and its transmission is one of the basic branches of physics, and as 
applied science, it unquestionably is a part of engineering. Yet, most con- 
sulting engineers have quietly avoided dealing with sound, leaving the 
field pretty much to manufacturers of sound equipment and those architects 
who think that owning a home hi-fi unit qualifies them to design a sound 
system for a theater or auditorium. Modern electronic sound systems are 
complicated affairs, and they require more than casual layout. Two of the 
country’s few experts on sound systems are Harold Burris-Meyer and Lewis S. 
Goodfriend. They have prepared for us an article on “The Design and 
Specification of Electronic Sound Systems,” published in this issue on page 
70. It gives an idea of the design work required for a modern sound system 
project. Burris-Meyer and Goodfriend are publishing a book on acoustics in 
the fall, and this article will be incorporated as one of the chapters. Reinhold 
is the publisher. 


Night Life 


One of the reasons for the rapid industrial growth of the South and Southwest 
has been the development, by real estate or financial groups, of large 
planned industrial areas. The nation’s newest and largest area of this type is, 
quite naturally, in Texas, between Dallas and Fort Worth. In that great 
market area, 5000 acres are being made into a planned industrial area to be 
occupied by all types of light industry. A number of consulting engineers 
are being used in various aspects of the projects, but the first to go to work 
were Powell and Powell, civil engineers, of Dallas, who surveyed the area, 
prepared the grading plans, and designed the improvements, which included 
sanitary and storm sewers, water supply, drainage, and paving. Richard L. 
Powell is in charge of the project for his firm, and he tells how a job of this 
type should be handled, in his article, “Developing a New Industrial Area, 

on page 88. 










































This layout of a modern steam 
power plant could be yours today 
or a blue print of your future 
one. It could be a central station 
or an industrial plant. The inter- 

related equipment could represent all of your needs, 

part of your needs or more than you need. 

From the standpoint of heat exchange and condens- 
ing equipment, however, this one fact stands out 
firmly: Regardless of the function and the condition, 
there’s a Ross Exchanger and Condenser to meet every 
power plant requirement. See for yourself. Surface 




















Condenser? It’s there. Feedwater Heater? It’s there, 
Blowdown Exchanger? It’s there. Fuel Oil Heater? It’s 
there. Now look over the machines and other equip- 
ment that require oil cooling —the Diesels, air com- 
pressors, turbines, transformers, boiler feed pumps. 
There’s a Ross Exchanger to serve every one of them. 
The compressor cylinder-mounted intercoolers, the 
hydraulic oil coolers for the stoker drive, the jacket 
water coolers for both engines and compressors, the 
tank suction heaters . .. on it goes from one end of 
the plant to the other. 

Where does the list end? It doesn’t with Ross, 
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 |aumerous services in the modern steam power plant — 


Standard or special, primary equipment or machine 
components, large or small, one of a kind or dozens 
alike, Ross Exchangers and Condensers are designed 
and built for optimum performance in every type of 
service within the modern steam power plant. 

And of this you can be sure: A Ross engineer, in 
consultation with yours, not only has the most to offer 
in the way of equipment, but the most in experience, 
too. The name Ross is renowned in the power genera- 
tion field— utilities, industries, institutions, major 
buildings, engineering and contracting firms through- 
out the world. 


Complete literature on specific products will be 
mailed promptly at your request. Write: Ross Heat 
Exchanger Division of American-Standard, Buffalo 5, 
N. Y. In Canada: American-Standard Products (Can- 
ada) Limited, Toronto 5, Ont. 


ROSS HEAT EXCHANGER 
Division of AmERIcan-Standard 
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The Legal Aspect 


Financial Qualifications 


Under the AEC licensing regulations (Sec. 50.33 
f. published in Federal Register, Jan. 19, 1956), an 
applicant for a license must show that he has the 
“financial qualifications . . . to engage in the pro- 
posed activities . . .” This raises the question of 
whether such financial qualifications include the 
ability to respond in damages for public liability 
arising out of a catastrophic accident. 

In fact, this particular question was raised at a 
hearing before the Joint Atomic Energy Com- 
mittee (84th Congress, 2nd session, Part 1, Feb. 
8, 1956, pp.107-114). 

Rep. Cole: “I see the law does require the ap- 
plicant to show or make a showing to the Com- 
mission of the applicant’s financial qualifications. 
That is a very broad and indefinite and ambiguous 
expression . . . Your concern; is whether the pos- 
sible liability to damages for unexpected reasons 
is a facet of the financial qualifications.” 

Mr. Price: “That is the problem that we have 
not yet resolved.” 

Rep. Cole: “I can only say from my own stand- 
point, the question of financial capacity of the 
applicant to meet possible damages never entered 
my mind, but I thought the Commission ought to 
look into his financial qualifications. It was that 
the Commission be satisfied that the applicant has 
enough money to carry out the program. That is 
the affirmative part of the program, and not antici- 
pating the harmful effects . . . If the Commission 
insisted on a showing of financial capacity to meet 
all damages, all possible damages, I doubt if you 
would issue any licenses at all, would you? .. . You 
might as well not even start, if you are going to 
require that.” 

Chairman Anderson: “Was not the real purpose 
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MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 


Atomic Energy Law (Insurance) 


of that section of the law to make sure that the 
operator of facilities or the user of materials would 
not skimp on health and safety measures, and 
common defense measures? We were not trying 
to make sure he would be able to pay all possible 
damages in the law.” 

The above discussion shows that the law is am- 
biguous. It has, however, been interpreted in prac- 
tice so as to exclude the ability to pay all possible 
damages. Thus, new corporations are expected to 
be formed in most cases so as to limit liability to 
the amount invested. If injury claims exceed that 
amount and the company does not carry adequate 
insurance, the claims simply will go unpaid. Despite 
the fact that the Federal Government will be the 
legal owner of the fissionable materials which cause 
the injury, under most circumstances, if not all, 
it will have sovereign immunity from liability for 
such claims. 


The Insurance Problem 


No doubt, companies in the atomic energy bus 
ness will want to carry all the public liability i 
surance they can get. However, it is impossible to 
obtain unlimited insurance protection, anc since 
estimates indicate possibilities of catastrophi: dam- 
age approaching a billion dollars in any one ix-ident, 
the magnitude of the problem is clearly ay 2arent. 
The insurance companies are simply not big nough 
to undertake risks of that type. Therefore, ‘ 1ere * 
no way for an operator of a power reactor to rovide 
adequate insurance protection for the pi lic ™ 
the case of a catastrophe. 


The Anderson Bill 


In an effort to solve this problem, the A Jerson 
Bill (S4112) was proposed last year. Alth ugh s 
was not passed, it will be reconsidered ag’ this 
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at Carlisle Tire 


DGD ALR ond Rubber Division 


with CARLISLE, PA. 


GREATER FUEL ECONOMY 





DETROIT ROTOSTOKER TYPE C-C 


(Continuous Cleaning) 


It is not uncommon for the Detroit RotoStoker, 
Type C-C to make fuel savings ranging from 
10% to 25%. Where process steam is used 
in production, as in this plant, fuel economy is 
usually accompanied by a substantial produc- 
tion increase. 

In addition the Type C-C provides smokeless 
operation at light loads as well as at full 
capacity—important in built-up areas. 











Other advantages of Type C-C are: 
@ Continuous uninterrupted steaming. 
Ample capacity and high availability. 


e 
@ Quick response to load fluctuations. 


Fuel feeders and distributors handle high 
moisture coals without clogging. 


Available to develop 5,000 to 75,000 Ibs. 
of steam per hour. 


Easily applied to new or existing boilers. 
Low Maintenance. 


y 


Detr:: RotoStoker Type C-C (continuous 
clea: 3) in the plant of Carlisle Tire and 
Rubb Division of Carlisle Corporation. 
This ‘thas a capacity of 25,000 pounds 
of ste ~» per hour. Either West Virginia or 
Penr -'vania 13,500 BTU coal is used. 


















































‘ype CP Boiler with Detroit Roto- 
ype C-C. Ashes discharge at front, 
oved by a conveyor. No basement 
sd. 
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year. It has been re-submitted as 
the Price-Anderson Bill (S 715; 
H 1981), with some improvements 
over the original bill, and is likely 
to be enacted into law eventually, 
in one form or another. 


Principal Features 


The principal features of the 
Anderson Bill, as amended, are: 
{The requirement of financial 
protection by licensees — mean- 


ing “ability to respond in dam- 
ages for public liability.” 

{ Indemnification of licensees by 
the Federal Government, from 
public liability claims in excess of 
the amount of their financial pro- 
tection, in the amount of $500 
million for a single incident. 

{ The AEC will charge an in- 
demnification or insurance fee of 
$30 per year per thousand killo- 
watts for Section 103 (com- 





Whatever you need to recommend or 


specify an Industrial-commercial 


power gas burner . 


It's all yours with 
CLEAVER-BROOKS 


HEV-E-DUTY 


power gas burners 


Here's the superbly engineered gas burner that 


® operates at peak combustion efficiency under all conditions (weather, 
location, type of boiler, type and size of stack) with all combustion air 


furnished by the burner 


® automatically maintains correct air-to-fuel ratio resulting in com- 


bustion with high COz and no CO 


© burns gas entirely in suspension with perfectly controlled, quiet flame 
... performs with equal efficiency when burning oil as a standby measure 


@ is equipped with the finest and most modern gas controls plus elec- 


tronic flame failure safeguards 


® meets a wide range of needs because it’s available in 25 models in- 
cluding straight gas, combination light oil and gas, combination heavy 


oil and gas 


Furthermore, if it’s built by Cleaver- 
Brooks, it’s got to be good — years 


, write for catalog 
and details--- 


ahead of other gas burners in both 
design and quality of construction. 


Cleaver-Brooks Company, Burner Division 
Dept. H, 380 East Keefe Avenue, Milwaukee 12, Wis. 





mercial) licenses, and a discre. 
tionary fee for Section 104 (de. 
velopmental) licenses. 

{| Limitation of liability of those 
persons liable for the losses, to 
the amount of their financial pro. 
tection plus the indemnification, 
plus such other sums as Congress 
may make available. 


Effect on Firm 


Thus the A Corporation would 
be required by the AEC to pro- 
vide a certain (as yet unspecified) 
amount of financial protection 
(meaning their own net assets 
plus insurance coverage). If their 
liability for a single nuclear inci- 
dent exceeds such financial pro- 
tection, the Federal Government 
would pay the balance up to an 
additional half billion dollars. If 
their liability exceeded even this 
limit, they would be exempted 
from the excess, except to the 
extent that Congress decided to 
make further sums available. 


Questions Unresolved 


This bill still has some serious 
difficulties in it: 

The amount of financial pro- 
tection required is not specified, 
and is likely to be extremely high 
so as to keep down the possible 
liability of the Federal Govern- 
ment. Otherwise, the government 
will be accused of taking over the 
insurance business. Although it is 
apparently contemplated that the 
government will try to re-insure 
this risk with private insurance 
companies, it is hard to wunder- 
stand how this can be accomplish- 
ed, since the reason for the ‘rouble 
in the first place is that ‘he im 
surance companies are un: ble to 
take on such a risk. Furth« :more, 
the cost of the governm nt in- 
surance seems very low. For a 
100,000-kw plant like the being 
constructed by the Pov 
actor Development Co. n: 
troit, the fee would be on 
for a half billion dollars \ 
insurance, when they are 
ing commercially, and ar | 
nite amount less than thi: 
the developmental stage: 
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C: new installations, wrought iron plates can serve in 
tho place of forms for the concrete during construction, 
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Protective scale which normally forms on the surface of wrought iron plates provides a long life additive for concrete substructures. 


Bridge piers get low-cost protection against 
corrosion and spalling with Wrought Iron Plates 


Wrought iron pier protection plates stand up suc- 
cessfully to submerged and alternating wet-dry cor- 
rosion for extremely long periods of time. 

The cost of such encasement is low in terms of 
protection for the concrete or other exposed struc- 
tures. That’s because wrought iron is such a reliable 
buffer against abrading or cutting action of water, 
floating objects and freezing and thawing. 

We’d like to tell you more about wrought iron’s 
saving in this service. Our booklet, Wrought Iron for 
Bridge Construction, contains illustrated case his- 
tories. Write for a copy. A. M. Byers Company, 
Clark Building, Pittsburgh 22, Pennsylvania. 


Available in Canada and throughout the world 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 
































































.»» THAT'S FOR SURE 


The ability of electricity to ease, broaden and speed the multiple activities of 
today’s world rests on the promise of uninterrupted service. Failure or breakdown 
results in disruption and the irretrievable loss of time and money. 


A-MP termination assures this promise of constant duty will be kept. No circuit 
is stronger or more reliable than the terminal at the end of a wire. The develop- 
ment of A-MP solderless termination removed the weakness and slow motion 
inadequacies of former type connectors. 


A-MP solderless terminals have been designed and developed to meet the spe- 
cific wiring requirements of electrical motivation, whenever and wherever it is 
generated, distributed, utilized or maintained. 


A-MP Terminals, when required for maintenance and repair needs, a i 
are made available in the U.S.A. through American Pamcor Inc. api 


AMP INCORPORATED 


GENERAL OFFICES: 
7130 Eisenhower Boulevard, Harrisburg, Pa. 


Wholly Owned Subsidiaries: American Pamcor, Inc., Havertown, Pa. (for maintenance and repair needs only) 
Aircraft Marine Products of Canada, Ltd., Toronto, Canada « Aircraft Marine Products (Great Britain) Ltd., 
London, England « Societe AMP de France, Le Pre St. Gervais, Seine, France « AMP-Holland N.V’s Hertogen- 


Distributor in Japan: Oriental Terminal Products Co., Ltd., Tokyo, Japan 








in essence, what we have is virty. 
ally free insurance. Somehow, this 
just doesn’t seem like the solution, 

The difficulties of determining 
how much liability there is in any 
particular case will still remain, 
in view of the gross uncertainties 
of the tort law in this field. This 
may in itself be enough to put the 
company out of business simply 
on account of the magnitude of 
the legal fees. 

The $500 million limitation is 
purely arbitrary. It is excessively 
high in the sense that it puts 
undue pressure on the AEC to 
require excessive insurance and 
other financial protection, but it is 
too low in that some claims may 
not be met by it. 

If the liability exceeds that 
provided for, there will be plenty 
of trouble. Although there will be 
apportionment, as in bankruptcy 
cases, it will take many years for 
the courts to decide all the cases. 











And in the meantime the prob- “ 
lems involved in partial payment 
will be enormous. 

Thus, it can be seen that the 
Anderson Bill is not the final + 


answer. What really seems called 
for is some kind of Federal dis- 
aster insurance which would elim- 
inate the lawsuits against the 
atomic power company. 





Uncertainties 


In the meantime, the uncer- 
tainty in the tort law renders the 
amount of insurance required and 
the insurance rates extremely un- 
certain. And the uncertainty in 
the ability of atomic companies to 
obtain enough insurance places 
further uncertainties on the de- 
sirability of being in this b:isiness 
too soon. If a new statute, or even 
a new AEC regulation is passed 
which affects these ques ons, it 
becomes a part of your o; rating 
license. Failure to abid by it 
means. revocation of your ‘icense. 
Thus, being in the atomi power 
business at this time is ‘uly 4 
piece of faith in the Unite States 
Government. To all such | siness 
es, we say, “More power » (and 
from) you!” _ 
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HERE’S WHY: 


INDUSTRIAL EXHAUSTERS 
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“Buffalo” Style “H” Sky Vent® 


CLIENT SATISFACTION ASSURED 








“Buffalo” Style "V” Sky Vent® 


WHEN YOU SPECIFY 


HIGH-VOLUME ECONOMY — capacities to 
250,000 cfm allow more air movement per roof 
opening — this means lower installation costs. 


HEAVY DUTY CONSTRUCTION — with hollow 
steel tube framing, heavy gauge galvanized 
steel sheets and 1/8” thick cork impregnated 
asphalt coating both inside and outside. These 
units withstand corrosion, heavy snow loads 
and 100 mph hurricane force winds (25#/ft.? 
wind load). ; 


EASY INSTALLATION — Buffalo Sky-Vents® are 
lelivered as complete packages ~ including 
notor, fan, housing, hood and curbing. 


OW NOISE LEVEL — fan design plus 4” cork 


mpregnated asphalt coating reduces noise to a 
minimum. ‘= 


147 Mortimer Street 


“BUFFALO’’ POWER ROOF VENTILATORS 


EFFICIENCY — combined propeller, housing 
and hood design enables Buffalo Sky-Vents® to 
deliver more air per horsepower than other 
designs. 


THE “Q” FACTOR — The Built-in Quality 
Which Provides Trouble-Free Satisfaction and 
Long Life. Write for Bulletin FM 2345 for 
details. 








“Buffalo” Package Make-Up Air Units — Easily- 
installed “Buffalo” Package Make-Up Air Heating 
and/or Filtering Units deliver high volumes of 
make-up air...ideally suited for use with 
“Buffalo” Power Roof Ventilators. Bulletin 
FM 2345 covers this, too — write for it now. 


BUFFALO FORGE COMPANY 


Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 








Sales Representatives in all Principal Cities 


BELTED VENT SETS 








PROPELLER FANS 


“E” BLOWERS — EXHAUSTERS 
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LOW VOLTAGE SWITCHGEAR 


SAFEST! 


No live parts exposed even in test position 








V\VVALRAAL 


No Open Doors to create hazardous conditions or mar the fine appear- 
ance of the I-T-E Low Voltage Switchgear when circuits are blocked. 


Consider the additional protection offered by unexposed live parts even in test 
position and you will understand why I-T-E Low Voltage Switchgear is the safest of 
them all. And there are many other reasons why this is so. Here are some of them: 


Test Position with Doors Closed. I-T-E’s exclusive extendible Extended Escutcheon tells at a glance when the circuit 
escutcheon method establishes a new standard of safety and __ breaker is in the disengaged or test position. 
convenience in testing circuit breakers. 


Interlocked. A mechanical interlock prevents th: circuit 
Reduced Handling. Circuit breakers can be stored in their breaker from being moved from or into the engage« position 
respective compartments, de-energized, with doors closed. unless the primary contacts are open. 


Dust and Dirt Protection. The flat dust-seal frame which Ne Open Doors to create safety hazards or mar the modem, 
surrounds the escutcheon keeps the circuit breakers free of attractive appearance of the switchgear when th  circulls 
dirt and dust. are de-energized. 


For complete information about the safest switchgear of them all, contact 
the nearest I-T-E District Sales Office, or send for a copy of Bulletin 6004B. No Live Parts Ex; 


1-T-E Circuit Breaker Company, 19th & Hamilton Sts., Philadelphia 30, Pa. even in test pos 
The exclusive I-T 
tendible escutc ° 


I-T-E CIRCUIT BREAKER COMPANY - Switchgear Division == iew standard of = 


and convenien 


IN CANADA: EASTERN POWER DEVICES LTD. testing circuit bre< 
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THE LONG-AWAITED REPORT by the “three wise men 

of Euratom," Louis Armand of France, Franz 
Etzel of Germany, and Francesco Giordani of Italy, has 
been submitted to the six interested countries—Belgium, 
France, West Germany, Italy, Luxembourg, and the 
Netherlands. Titled "A Target for Euratom,” it says that 
the six countries may be able to build over 15 million kilo- 
watts of nuclear energy in the course of ten years, taking 
into account the help they can expect from Great Britain 
and the United States. The report listed only two types 
of reactors ready for commercial use: the U.S. pressurized 
water or boiling water reactor using slightly enriched 
uranium; and the British gas-cooled reactor fueled with 
natural uranium. The report thought two other types de- 
served future consideration; the British gas-cooled reactor 
fueled with slightly enriched uranium; and the heavy water 
reactor as developed in Canada. On cost, the conclusion 
was that electricity produced by either the American or 
the British reactor types would be about I! to 14 mills 
per kilowatt hour, as against |! to 12 mills for conventional 
power. These figures do not apply to reactors brought on 
line before 1962, which are considered to be prototype 
rather than commercial. (also see p. 76) 


THE JOINT CONGRESSIONAL Committee on Atomic 

Energy after voting out the Anderson-Price bill 17 
to | in favor, passed it on to the House and Senate on 
May 9. According to Anderson, the most important 
changes in the bill over its predecessor that died last year 
are three new sections. The first establishes a Committee 
on Reactor Safeguards appointed by the AEC to review 
safety studies and certain reactor license applications 
referred to it and make reports thereon. The second sec- 
tion provides that reports of the Safeguards Committee 
in certain specific applications be made public. The third 
section provides that the AEC shall hold a hearing upon 
30 days notice and publication on certain reactor license 
applications. These have been added to the bill as amend- 
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ments, incorporating into it another bill introduced by 
Anderson in this session. (See "Legal Aspects," p. 40) 


THE PHOENIX PROJECT, University of Michigan, has 

established a consulting group to advise the Inter- 
national Cooperation Administration on ways to promote 
peaceful uses of atomic energy throughout the world. The 
group will recommend types of atomic energy programs 
most suitable for other nations, evaluate proposals for 
technical assistance, prepare estimates on cost of facil- 
ities for training and research, survey atomic power pos- 
sibilities, and assist in training and the dissemination of 
information. The group will work under a two-year contract 


with the ICA. 


NUCLEAR ENERGY will supply most of the power require- 

ments in Japan by the end of this century, according 
to Charles H. Weaver, Westinghouse, speaking before 
the Conference on Peaceful Uses of Atomic Energy, held 
in Japan. Reasons include scarcity of conventional fuels, 
limit on water power, and high demand for power created 
by rise in industrial production which has more than 
doubled since the war. 


WALTER KIDDE NUCLEAR Laboratories has received a 

contract to perform consulting services on the Penn- 
sylvania Advanced Reactor Project, sponsored by Penn- 
sylvania Power & Light Company and Westinghouse 
Electric Corp.; leading to the design of an aqueous homo- 
genous reactor plant having an electrical output of 
150,000 kw. Services by Kidde will include site survey and 
preliminary safety analysis, as well as extensions of studies 
initiated last fall on ventilation. 


THE FIRST design contract to be let in West Germany 
for a power reactor has gone to Brown Boveri & Co., 
Mannheim, and Friedrich Krupp, of Essen. The ‘5,000- 
kw reactor, for Arbeitsgeneimschaft Dusseldorf (A\’), will 
be gas cooled and graphite moderated, using «s fuel 
homogeneous pellets made of sintered uranium «arbide 
and graphite. It will be controlled by changing :¢ ure- 
nium load and the coolant flow, without use of s! 7 and 
control rods. The concept is said to allow cons’ ‘erably 
higher operating temperatures (steam of 980 F) + 2n any 
existing reactor. AVR is an association of nine uti ‘es. 


IF EURATOM comes into existence, it is possibl: that it 

will finance the experimental aqueous home eneous 
reactor recommended for construction by the  ‘eering 
Committee for Nuclear Energy of the Organize ion for 
European Economic Cooperation. It would be — uilt ot 
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another 
P.P.& E. service 
which contributes to 
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HIGH- TEMPERATURE 
HIGH-PRESSURE 
PIPING 


al 
Modern power and process piping fabrication requires 
the highest degree of welding skill, as well as technical 
supervision which provides complete control of welding 
procedures. All Pittsburgh Piping welders and welding 
operators are performance qualified in accordance with 
Standard A.S.M.E. Welders’ Qualification Test. They 
ure specially trained in the exacting requirements of fab- 
‘icating piping and related equipment for high-tem- 
erature, high-pressure central station service, corrosion- 
esistant applications, and nuclear power installations. 





Fabricated high pressure boiler 
feed piping shop fabricated at 
Pittsburgh Piping. Comprises 
bends and forged laterals. é bt ts 
Standard welding procedures at Pittsburgh Piping 
are: Inert gas tungsten are (above); automatic sub- 
merged arc (center); and manval metallic arc 
(bottom). 


— — SERVICES * ° ° OFFICES IN PRINCIPAL CITIES 
Piping Forged Piping Materials ; ae 
ae GIL; gece sen tt 
tings Manifolds Builds 


Piping Pipe is 
* Stier Stet Pig AND EQUIPMENT COMPANY 


Welded Assemblies pag New York. , 
aerate tia name 158 49th Street — Pittsburgh, Penna. 113 So, Soline Stree 


Welding Fittings CANADA: CANADIAN PITTSBURGH PIPING. LTD 
835 BEACH ROAD—HAMILTON. ONTARIO 
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Winfrith Heath, England. Funds would 
come from the $250 million Euratom 
reportedly will put aside for research. 


IT IS POSSIBLE that conventional 

methods of petroleum refining 
at some time in the future may be 
replaced by completely new methods, 
according to M. J. Rathbone, presi- 
dent of Standard Oil Co. (New Jer- 
sey). He pointed out that work of 
Esso Research & Engineering Co. with 
gamma radiation sources has actually 
produced gasoline from heavier oil 


stocks and from refinery gases in labo- 
ratory tests. 


AEC COMMISSIONER Willard Lib- 

by, speaking on the sodium 
cooled reactor in the submarine Sea- 
wolf, said that even with satisfactory 
heat exchangers, the light sodium sys- 
tem does not prove to have the weight 
and performance advantages for 
shipboard use that originally were 
hoped for. He reiterated just about 
everyone else's statement on the Sea- 
wolf troubles that "the troubles are 














MODEL L 


Straight-reading dial re- 
cords liquid metered up 
to 100, gallons. Large 
figures are visible from 
a distance or wide angle. 4 


MODEL 3 
J - 


Permits any of 100 4 
quantities (from 1 to : 
100 gallons) to be dis- ° 
pensed repeatedly with- | 
out resetting. 








; MODEL F 


Provides accurate measure- 
ment and rate of flow in- 
dication. Used principally 
on test stands and for 
processing. 
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MODEL K 


Printing dial pro- 
vides printed rec- 
ords of quantities 
metered for in- 
ventory control & 
other purposes. 





Automatically and re- 
peatedly delivers a 
predetermined quan- 
tity of liquid without 
resetting. 





Automatically 
compensates 

for changes in 

temperatures 

and also permits manual 
adjustments for various 
specific gravities. 








XACTO . . . known as the “world’s most widely used industrial meter’ 
offers the most complete line available for measuring nearly every type 


of industrial or process liquid. 


Unexcelled accuracy is assured. The Bowser Xacto operates on the principle 
of positive yolumetric displacement . . . the most dependable ever devised 


for measuring the volume of liquid in flow. 


Bowser cooperates with consultants by furnish- 
ing complete data for any specific installation, 
or catalogs for engineering fiies on request. 


REGIONAL OFFICES: 
+ CLEVELAND - 
LOS ANGELES 


CHICAGO 


BOWSER, INC., 1307 E. Creighton, Fort Wayne, Ind. 


ATLANTA BOSTON 
DALLAS KANSAS CITY 
NEW YORK 





rarely with the nuclear reactor i*self, 
but are usually with the non-nucleo, 
equipment associated with it." 


THE ARMY's “on again, off again" 

Food Irradiation Reactor, if con. 
structed, would have a core surround. 
ed by a vessel containing a solution 
of indium sulphate, which can be 
activated very readily by neutrons. 
The activated indium in turn would 
decay rather rapidly emitting gamma 
rays. In this way, a mechanism would 
be provided for converting neutrons 
in the reactor to pure gamma rays 
free from neutrons in an area external 
to the reactor proper. 


THE U.S. CHAMBER OF COM. 

MERCE has issued a _ policy 
statement on nuclear power develop. 
ment that calls for private industry to 
construct and operate power plants 
as soon as research with new concepts 
or designs develop to the point where 
additional prototype or large-scale 
nuclear plants appear feasible and 
desirable. The statement also urged 
amendment of the Atomic Energy 
Act of 1954 to provide a non-discrimi- 
natory means for disposal of electric 
energy instead of as now prescribed 
by Section 44. 


PRIMARY PHYSICAL problem in con- 

struction of the Army Package 
Power Reactor, built by Alco Prod- 
ucts, centered on the vapor container. 
The empty shell had to be pressure 
and leak tested before any interior 
work could be started. In addition, 
equipment had to be installed through 
an equipment loading hatch at the 
top of the container — some 80 feet 
above the ground. 


THE UN ADVISORY COMMITTEE on 

the Peaceful Uses of Atomic 
Energy has decided to hold the second 
International Conference in Geneva, 
Switzerland. Dates are September !- 
13, 1958. 


INTERNUCLEAR CO., of “layton, 

Mo., has been engaged ‘or con 
sulting and engineering ser: ces on 
the large-scale nuclear pow « plant 
planned by Societa Elettre ucleare 
Nazionale (SENN) of Italy. ntemu 
clear will assist in selection 0° reactor 
type, design, training of o erating 
personnel, and start-up of i 2 com- 
pleted reactor. SENN was c janized 
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HIGH WIDE 


Whether your door needs are | 
standard or special, Kinnear | 
Rolling Doors offer you more © 
efficiency more different ways (2: 


than any other type of door. For 
example, the coiling upward 
action of Kinnear’s interlocking 
steel curtain can be applied: 


. Mounted on inside wall; coils overhead. 
. On outside wall; leaves ceiling clear. 
Sloping doorway (chutes, hoppers, etc.). 
Hood under lintel or concealed in wall. 
Hood above lintel or on top of wall. 
Hood above roof or upper floor level. 
Inverted mounting (coil below door sill). 
Kinnear Rolling Doors (automatic fire 
type) on both sides of wall for maximum 
fire protection. 

. Horizontal mounting (openings for ob- 
servatory, ventilator or similar eqpt.). 


SN OM awn = 


In every installation, Kinnear 
Rolling Doors open out of the 
way ...need no usable space for 
either storage or operation... 
give extra protection against fire, 
theft, wind, weather or vandalism. 
Extra heavy galvanizing assures 
corrosion-free durability. Built 
any size. Motor or manual opera- 
tion. Write for full information! 


LARGE SMALL 









































“invogtn DOUBLE 
INVERTED (ire doors) 


The KINNEAR Mfg. Co. 


FACTORIES: 
1560-90 Fields Avenue, Columbus 16, Ohio 


1742 Yosemite Ave., San Francisco 24, Calif. 


Offices and Agents in All Principal Cities 








recently by Finelettrica, a utility hold. 
ing company. 


ADEQUATE CONTAINMENT adds 
less than five percent to the cost 
of nuclear power reactors, according 
to Dr. Walter H. Zinn, president of 
General Nuclear Engineering Co, 
speaking before the Inter-American 
Symposium at Brookhaven. 


THE NEW YORK CENTRAL Rail 

road's new $1 million technical 
research center in Cleveland will make 
wide use of radioactive isotopes for 
wear studies, measuring durability of 
paint, development of improved sig- 
nals, and radiographic inspection of 
rails. The center now is studying new 
types of kyrpton-85 and tritium acti- 
vated phosphor switch lamps that are 
planned for use in new automatic 
switch yards. They will save the cost 
of thousands of feet of cable. 


PENN-TEXAS has an AEC contract 
for development of a new meth- 
od for fabrication of complicated 
metal shapes by powder metallurgy, 
with elimination of presses entirely. 


THE DEVELOPMENTAL Boiling Wo- 

ter Reactor at GE's Vallecitos 
Laboratory in California will use an 
initial core consisting of fuel elements 
made from fully enriched uranium 
oxide plates clad with stainless steel, 
followed by a second core made from 
zirconium or possibly stainless steel 
tubes containing pellets of 2.3 per 
cent enriched uranium oxide. The pres- 
sure vessel will be about seven feet in 
diameter and 20 feet high, with o 
pressure capacity of 1000 psi. The re- 
actor will have a secondary steam 
generator and recirculating loop to 
test dual-cycle and forced circulation 
methods. It will generate 20,000 
thermal kw. 


NUCLEAR POWER GROUP re=orted 

to the Joint Congressionc Com- 
mittee that on the basis of « study 
conducted in cooperation wit” Bab- 
cock & Wilcox on the homoc neous 
reactor, the type holds great ; omise 
but there is a serious questio~ as to 
whether it is ready to be bu’ ono 
full-scale basis. 


COST OF POWER from the 
ized water reactor with 
superheater under constructio 


dian Point, N.Y., by Conso 
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Whiteside-Moeckel-Carboneli 
Wilmington, Del., Architects 


Eggly-Furiow 
Philadelphia, Pa., Engineers 


, FOR ATLAS POWDER CO. 
—_— Mey WILMINGTON, DEL. 


Shirt-sleeve comfort in the window-wall area 


Sill-line puts all space to work! 


In many window-wall buildings with central fan systems, the outer borders must be written off as an 
unproductive area ... workers avoid these frigid zones because of the cold window problem. But in the general 
offices of Atlas Powder Company, each floor is 100% usable because Nesbitt Sill-line places heat along the 
cold windows to combat chilling downdrafts and protect against excessive loss of body heat to the cold surfaces. 
Nesbitt developed Style G Sill-line for this specific purpose. Its low-capacity, finned-tube radiation forms a blanket 
of protection whenever and for as long as needed—making the window zone a desirable place to work. 


Bas 


Men at work—with no threat to comfort 


ee 


Hs pleasant ong the daylight perimeter 


-INE SAVES 
VALUABLE 


SPACE... 
PERIMETER f= Nesbitt Sill-line is 

high-capacity finned radiation 

in a beautiful modern enclosure; 

? five cabinet styles; seven standard lengths; 
Figure it <: you please . . . without cold window pro- steam or hot water; 700 to 2900 Btu/lin. ft.; 
tection yo. can lose 10 to 20% of working space... one-piece back panel; quick, easy installation; 
with it you can save as much in construction cost. every needed accessory available. 





OF T..: BUILDING 


SEND FOR PUBLICATION 102 


SILL-LINE RADIATION 


Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 





































chem-jet liquid dust control system: 


AN OUNCE OF PREVENTION THAT 
CURES DUST TROUBLES BY THE TON 





Chem-Jet Liquid Dust Control eliminates dust problems 
almost before they arise. A fine occlusive spray of spe- 
cially activated moisture applied at key processing points 
keeps dust down . . . and produces a carry-over effect that 
allows dust-free material transfer. 

A Chem-Jet System, designed for your plant by Johnson- 
March engineers, can make your entire processing opera- 
tion dustless . . . indoors and out . . . from dumping station 
to storage pile. 

Cost? Most Chem-Jet installations cost only 1/10 as 
much as other dust control methods. 

The “how” and “why” of Chem-Jet Liquid Dust Control 
ar2 fully explained in Bulletin CJ-1. Send for your copy. 


Johnson @March 


DUST CONTROL ENGINEERS 


1724 Chestnut Street, Philadelphia 3, Pa. 








Edison, is presently estimated at 12 
mills per kwh, compared with 7.5 mills 
for the new conventional unit under 
construction at Con Edison's Astoria, 
N.Y., plant. 


THE INTER-AMERICAN Committee 

of Presidential Representatives 
has recommended to the governments 
of 21 American republics that an 
Inter-American Commission on Nu- 
clear Energy be established with the 
Organization of American States, 
OAS secretary general Jose A. Mora 
set the first task of the Commission as 
a hemisphere-wide study of the needs 
and capabilities of the American na- 
tions for peaceful uses of the atom. 


INDUSTRY IS SAVING NEARLY 

$400 million annually through 
the use of radioisotopes, said E. 
Eugene Fowler, deputy director of the 
AEC Division of Civilian Applica- 
tions, at the Industrial Nuclear Tech- 
nology Conference. Capital expendi- 
tures for facilities and equipment to 
use radio isotopes need not be large, 
in many cases not exceeding $5 to 
$10,000, according to Fowler. An 
average-sized foundry can set up to 
use isotopes for non-destructive test- 
ing purposes for less than $5000. How. 
ever, to install a beta ray density 
gage fer controlling the thickness of 
a product, such as plastic, rubber, or 
sheet metal, the investment may be 
as much as $25 to $30,000. 


DR. ALVIN M. WEINBERG, director 
of AEC's Oak Ridge National 
Laboratory, revealed that in 

1954 Oak Ridge successfully oper- 

ated the Aircraft Reactor Experiment, 

a circulating fuel, extremely high- 

temperature reactor in which the fuel 

was a mixture of molten fluoride salts 
containing UF,. The modercior was 
beryllium oxide. The reactor was de- 
signed to operate at 1500 kw, but 
actually ran at a peak outpu? of 2500 
kw. What makes the report particu- 
larly interesting is that as she ¢ as the 
operation was (about four «sys and 
nights at full power) it demc strated 
extreme stability and respec  siveness 
to power demand, making 4 po 
sibility for civilian applicatic »s. Prob- 
lems included keeping the pi. 2s heat- 
ed to prevent solidification < the fuel 
mixture (which freezes at 5¢ C) and 
maintaining absolute leak-! jht com 
ditions. Weinberg expressec’ xe Op! 
ion that chemical type react« «systems 
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Mai! the coupon now for this new file 


con‘aining all basic data on 


P-K Copper-Lined Storage Water Heaters 


With t) » increasing trend to copper-lined water heaters for rust-free 
water - d low maintenance, P-K has compiled for you complete 
data on :his type of heater. Complete specification outline, construc- 
tion d«'cils, heating capacities, engineering and installation data, 
Plus m ay other needed facts are all contained in this compact. 
concis casy-to-use file. A copy is yours for the asking. . . . Mail the 
Coupor ‘oday. The Patterson-Kelley Co., Inc., 127 Burson Street, 
East S-oudsburg, Pa. 


Patterson oo Kelley 


Storage Water Heaters Instantaneous Heaters 


Convertors Fuel Oil Heaters Freon Chillers and Condensers 
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for this 
Free Fact-Filled 
Data File 
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Patterson-Kelley 
127 Burson Street 
East Stroudsburg, Pa. 


Send me a copy of your P-K Data File ##16, on copper- 
lined Storage Water Heaters. 
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concepts 
im flow control 
with 


Idea booklet tells full diaphragm valve story. Shows 
how simplified in-line maintenance and exclusive 
sealing bead diaphragm puts positive control in your 


ing dollars. 


MNicCatitha 
GOUT ESI UAY, 


THE PEOPLE WHO w AND 


Designed for de- 
pendable, accurate 
metering and simpli- 
fied maintenance. 
Complete pump de- 
tails also contained 
in booklet offered 
above. Send for your 
copy. 





Wills-McConne Company, 2446 W. Nelson St., Chicago 18, Illinois 


flow system ... the concept that saves you operat- — 


» | er reactor demonstration facilities in 





might offer the simplest way to 
achieve economic atomic power by 
burning U-235 in very high temper. 
ature devices similar to the ARE, in 
which the fuel is liquid. 





THE REDUCED-SCALE reactor accel. 

eration program proposed by 
Rep. James E. Van Zandt in House Bil 
HR 7472 would authorize appropria- 
tion of $100 million for construction, at 
AEC sites, of advanced design and 
development reactors of 50,000 kw or 
less. In addition, the bill would give 
additional statutory authorization for 
AEC to enter into contracts for con- 
duct of research and development re. 
quired in construction of prototype 
power reactors. It would limit gover. 
ment financial assistance to no more 
than the difference between cost of 
the nuclear plant and cost of a con- 
ventional plant. And it would provide 
tax relief by amending the Internal 
Revenue Code to include atomic pow- 






the definition of "emergency facili. 
ties" eligible for possible tax amor- 
tization deductions. 








TWO FORMAL PROPOSALS have 
been submitted to AEC under 
the third round of its Power Demon- 
stration Reactor Program. The first 
came from the Florida Nuclear Group, 
which plans to build a heavy water 
moderated, gas cooled reactor fueled 
with natural uranium, with a capacity 
of 136,000 kw. Cost is estimated at 
$40 million. Dr. Walter Zinn's General 
Nuclear Engineering Corp. has been 
engaged to design the reactor and 
carry out research and development 
work. The second proposal came from 
Northern States Power Co., Minne- 
apolis, and ten associated companies, 
who are planning a 66,000-kw plant 
incorporating a controlled recirculo- 
tion boiling water reactor using slight- 
ly enriched fuel. Cost of this plant 
is estimated at about $2! million. 
Pioneer Service & Engineerin.; Co. wil 
be architect-engineer on the plant. 


























INDUSTRY'S RELUCTANC = to '* 

vest capital in nu: ear 
stallations is due to lack « uniform 
standards in the field, acc rding to 
Morehead Patterson, of / nerican 
Machine and Foundry Co As chait- 
man of the Nuclear Boc | of ie 
American Standards Asse ation, he 
urged industry to get bel »d ASA$ 
efforts to achieve standar: zation. 
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CONSULTING ENGINEERS 
GIVE WESTINGHOUSE 
TOP RECOGNITION 


In an impartial survey of brand recognition, conducted nationally 
by a leading construction industry editorial group, Westinghouse 
ranks top choice with consulting engineers year after year. There 
are several important reasons... 

Everything you call out in the way of electrical apparatus can 
be specified from one source—Westinghouse. The type of product 
engineering assistance we make available anywhere in the nation 
is designed to supplement and simplify your important role as 
consulting engineer. 

Reliance on this one source pinpoints responsibility and solves 
two important problems in client satisfaction ... Your specifi- 
cations are precisely matched . . . Construction schedules are 
easier to meet, with dependable deliveries. DP-5036-A 


A few “In Use” examples on following Pages Illustrate why 


You CAN BE SURE... 
IF ITS 


Westing 








Simplify Consultant} 
with] 
Switchboards 


Comprehensive application and cost data on every type of Westinghouse apparatus are 
available for your files. Their technical accuracy can help you to detail clean-cut, soundly 
engineered jobs, with profits for all concerned. 

For instance, Westinghouse switchboards are unit built from standard components. Panel- 
boards can be ordered completely “packaged’’ to your circuit specifications or simply assem- 
bled on the job with standard “block building’”’ units. All can be laid out to fit any type or 


size of job, in terms that make it a cinch for your contractor to ‘‘complete as specified.” 
DP-5096-C 


,. = & 


It was a contractor who gave us one of _— 
our best punch lines ...‘‘A good point | 
about Westinghouse equipment,” he said, 
“is the way it fits the job. Panelboards 
and switchboards, for instance. They go 
together like ham and eggs. They are all © 
ready to hook up when we get them and 
they fit the job easily.” : 

That’s our point for today. For bread- 


and-butter details ask for bulletins 
SA-7433 and BA7016. 


WESTINGHOUSE BUILDING-TYPE SWITCHB( RD 
(Left) ... Dead-front construction assures. »™M- 
pletesafety in operation. Prewiredassembly: the | 
factory makes installation fast—keeps cost: °w- 
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tiIRelations’ 
Westinghouse 
sland Panelboards 


are 
idly 
nel- 
em- Westinghouse distribution panelboards and Add-A-Cirkit panel at 
e or far right. Ample space for wiring makes installation and connec- 
tions easy and fast. Westinghouse De-ion® breakers assure posi- 
136-C tive circuit protection. DP-5036-B 


You CAN BE SURE...IF ITS Westinghouse 
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THE “EXPRESS” 


BUS FOR POWER 
DISTRIBUTION 


Simple to install, safe to wire, economical to use 







Westinghouse bus duct truly is the “‘express’”” medium for power 
distribution. In conventional Westinghouse plug-in duct, outlets 
are spaced every 12 inches giving the ultimate in design flexibility 
for plant layout. With Westinghouse low-impedance bus duct long 
runs can be laid out with a minimum of concern over voltage drops. 


New Life-Line Uni-Bus combines the features of low-impedance 
and plug-in duct in one busway. The unique flexible connector and 
safety devices add up to make Uni-Bus industry’s most outstand- 
ing busway system. 


LIGHT /1T RIGHT 
WITH WESTINGHOUSE 


Because of carefully engineered design, there are Westinghouse fix- 
tures to help you get the right light on every industrial situation. 
Right from the standpoint of proper levels of illumination for safe- 
ty and efficient working conditions. Right from the maintenance 
man’s viewpoint: less work for his crew, less overhead charged 
against his department. Right also in long-range cost... installa- 
tion, maintenance, and ratio of light-per-watt expense in operation. 
There are Westinghouse technical bulletins to cover every type of 
lighting problem. Ask for a set for your work file, through your 
local Westinghouse Lighting Engineer or directly from . . . 
Westinghouse Electric Corporation, Box 868, Pittsburgh 30, Pa. 
DP-5036-D 
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{ Section of Life-Line 
Uni-Bus showing inter- 
locked plug-in safety 
slide. 


This installation shows e : "di By 
Westinghouse plug-in ie al 
duct used as a branch PIR» » 
drcuit supplying power 1 
to several machines. 
Easily changed take- 
off devices allow the 
relocation of any ma- 
chine without power 
shut down to the others. 
Forcomplete informa- 
tion on Westinghouse 
Bus Duct or Uni- Bus, 
write for New Bus Duct 
Manual B-4272-C. 





TELL 


you CAN BE SURE...IF irs Westinghouse 


VENTILATED 


HIGH BAY 

The industrial plant 
pictured here is light- 
ed right for efficiency, 
safety and economy 
with Westinghouse 
equipment similar to 
the high-bay fixture at 
left. Se!f-cooling, rug- 
ged, easy to keep clean. 
It lights right and 
lasts lo: 4 


LOCK LITE: This 
sturd: incandescent 
fixtur: has a wide 
Vvariet. of industrial 
applic sions. Exclu- 
Bive | <klite feature 
simpli: 2s cleaning of 
Tepla ing lamps. 
Wide -flector gives 
effecti 2s light dis- 

tribut:n. 
Ask your local West- 
> inghou..c representa- 
tive fc descriptive 
bulletins relating to 
the tyo-s of lighting 
¢ your needs. 









Report from the 
West Coast 












RALPH S. TORGERSON 
CONSULTING ENGINEER CORRESPONDENT 












WILL THE TRADE Union Camel get his head in the neering plans other than that required by law. The 













































, professional engineers’ tent? A hear- statement outlined four fundamental principles: : 
Up olcluaiwe, ing before the Los Angeles Board of { Under the laws of the State of California, the re- 
Public Works on April 3 has aroused sponsibility for engineering designs and plans is vest- j 
professional engineers on the West Coast to the ed in the registered engineer signing the plans and ‘ 
growing pressure of a trade union to embrace all no other individual or organization has any respon- ; 
professional employees within its fold. This is not sibility therefor, and any additional insignia or infor- § | 
being done so much by direct action, but through mation on the plans would imply that there was 
the insidious and more subtle method of requiring divided responsibility. 
the placing of the union label on all engineering { Engineering plans are a result of professional at- 
and architectural plans. The hearing by the Board tainment and preparation, and any unnecessary : 
grew out of the question of the propriety of members stamp, label, or other similar marking has no sig- § * 
of the American Federation of Technical Engineers nificance as to the competency of the designer or the H 
placing a union stamp on engineering plans and adequacy of the plans. , 
drawings presented to the City Engineer. {The only purpose of any insignia on the plans, r 
Some very interesting and frankly spoken views other than the signature of the registered engineer, : 
were expressed at the hearing. The union repre- would be to advertise an organization, and it would 
sentatives tried to assuage any fears of secondary not be appropriate that such advertising appear on ? 
boycotts or other high pressure action by playing engineering plans or public records. : 
down any significance to the use of the union label {If the practice were permitted, the end result ' 
other than as an innocent emblem of pride in work- would be the placement of innumerable insignia of 
manship and fair working conditions. The union various organizations on the plans, resulting in cor- y 
representatives themselves in their plea promised fusion and detraction from the main purpose of the r 
| that the American Federation of Technical Engi- engineer’s plans. 
| neers and members of the Central Labor Council Ralph Westcott, president of the Consulting Engi- 
| would not make any requests or efforts to have neers Association of California, also appeared for 
workmen on construction jobs and others handling the Association and backed up Mr. Calaha:’’s state- 
these drawings refuse to conduct usual work because ment by concurring in its conclusions. 
they do not have the union label. William Gilbert of Pat O’Donovan, secretary of the Con-iruction 
the national AFL-CIO was the principal speaker Industries Committee and the Engineer 1g and 
representing union labor. Ted Brand, speaking on Architects Consultant Committee of the Lo: Angeles 
behalf of the Los Angeles CIO Industrial Council, Chamber of Commerce, in his opposing ‘ stimony 
charged the opposition to the use of the union label said, “It is our understanding that the Ste Board | 
with being antiunion. of Registration for Civil and Professional - igineers 
Pecos H. Calahan, executive secretary of the have ruled it is not consistent with the ate law i 
Consulting Engineers Association of California, pre- regulating the practice of professional er ‘neeriné c 
sented a very clear-cut statement of the Association for any data, material, or information to ° placed 3 
in opposition to the placing of any insignia on engi- on an engineering drawing, plan, or docu: 2nt that r 
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When the Joh Calls for AIK 
or MATERIALS Handling... 


7 8 
1213141;:¢- 


“EX” FANS 


your logical choice! 


With a performance record extending over a period 
of three years, since the introduction by BAYLEY of the 
Type “EX” Fan, a story of outstanding success in a 
eayteg aie oe | wide variety of applications has proved the dependability 
“AH” Alen - ge ae and efficiency of this' precision-built equipment. 
= Handling Wheel 


FEATURES LIKE THESE .. = 


Sovenaate o 7 Show WHY “BAYLEY” Fan Installations Provide 
— y/ \ Peak Performance... 


Purpose Fan 
@ PRECISION COMPONENTS — for Maximum 
realized fan efficiency 


@ STANDARD BASIC DESIGN — readily modified 
with standard accessories to meet any 
special application 


@ RUGGED CONSTRUCTION — employing the use 
of standard alloys, predominantly welded assemblies, 
approved protective treatment. 


WRITE For Complete Bayley “EX” Fan Manual Today 


BLOWER COMPANY 











“It’s pretty discouraging to write careful equipment 
specifications and then have them rejected by a client 
because he just doesn’t know the make. But that never 
happens when we specify Reznor gas heating equipment. 
Reznor is the one make all our clients know and 

accept. It’s not hard to understand why. Reznor sells nearly one 

out of two gas unit heaters, so Reznor is the unit heater our customers 
are used to seeing wherever they go. And Reznor is the brand they 
see advertised in the national magazines they read. 


“Client acceptance is only one of the reasons we specify Reznor 
equipment. We know from experience that Reznor stands for 
quality of construction and performance. High operating 
efficiency . . . long life . . . dependable service. 


“We like to work with Reznor because it gives us one source 
for all our gas heating equipment needs . . . suspended gas unit 
heaters for all industrial and commercial heating requirements 
. .. gas-fired duct furnaces which let us custom engineer heating 
and heating-cooling systems to meet exact job requirements. 


“We appreciate Reznor availability, too. There’s a stocking 
Reznor distributor in every major city. We know we can specify 
Reznor equipment with complete assurance that the units we 
specify will be available when and where they’re needed.” 


Yes, Reznor is the preferred line of gas heating equipment . . . 
preferred by clients, by architects, engineers and heating con- 
tractors. If you don’t know Reznor, it’s time you got acquainted. 
Write today for free catalog or give your nearby Reznor dis- 
tributor a call. You'll find him listed under “Heaters-Unit” in 
the yellow pages of your telephone directory. 


“OLREZNOR 


ee 
WORLD'S LARGEST-SELLING DIRECT-FIRED 


ZiyxSU NIT HEATERS 


78 Union Street, Mercer Pa, 








is not directly pertinent to the 
construction . . . for which the 
plans have been prepared.” 
C.R. Leslie appeared as at- 
torney for the Merchants and 
Manufacturers Association of Los 
Angeles in opposition to the use 
of the union label on engineering 
plans. He pointed out that while 
there might be some justification 
for the use of a union label on 
consumer goods, like clothing and 
bread, as it might promote its 
sale as consumer’s goods, the 
union label is not used for the 
purpose of aiding in the sale or 
consumption of the drawings. He 
charged that the union label is 
used in most cases as a trigger 
for secondary boycotts, and he 
felt there was evidence in the 
case before the hearing of an 
attempt to inject collective bar- 
gaining into the City municipal 
government. Mr. Leslie also cited 
attempts made by the American 
Federation of Labor to require 
city, state, and county govern- 
ments to bargain collectively and 
permit unions to strike against 
such agencies. He said that if 
you put the two things together, 
the union label on the drawings 
and the right to strike, you will 
soon arrive at the conclusion that 
they desire the right to engage 
in a secondary boycott and to 
have their members refuse to do 
work in connection with drawings 
that do not bear the union label 







































































Architect's Viewpoint 


C. M. Deasy, president of the 
Southern California Chapter o 
American Institute of Architects, 
said that architects and profes 
sional engineers are licensed by 
the State of California «nd are 
authorized to identify pro essional 
work by affixing to drawi: gs their 
signature and seal. No o her i 
signia, he pointed out, :an 
lieve the architect or en; neer 
his responsibility for h work. 
The use of such a seal w_uld im 
























ply a certain distinction »etwee? . 
professional men that és not P 
exist. The courts have : <ld tha! — ' 

Sy alone, s 


the architect or engineer 
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PRECAST FLOORS 


This picture was taken during the erection of precast 
floors on the Shoreland Towers, Indianapolis, one of 
three luxury apartments designed by Paul I. Cripe, 
Inc., and built by L and L Building Corporation. All 
three used Flexicore on a steel frame. This method 
can cut a month or two off construction time on a job 
of this size, and give your client a month or two addi- 


ON STEEL FRAME 


tional rental income. Construction costs are cut by 
saving weeks of on-the-job labor and the usual delays 
of poured floors. The smooth underside of the Flexicore 
floors were exposed throughout, eliminating plaster 
ceilings. For more information, phone or write your 
nearest manufacturer listed below, or The Flexicore 
Co., Inc., Dayton 1, Ohio. 


Flexicore slabs are exposed to make attractive ceiling treatment for auto entrance, left, rental unit, center, lobby, right. 


lexicore 


OHIO, Dayton 1, PO 825 

Price Brothers Company 
PENNSYLVANIA, Monongahela 
Pittsburgh Flexicore Company 
RHODE ISLAND, Saylesville 
Durastone Fiexicore Corporation 


ALABAMA 
The Alabar 
COLORAD< 
Flexicore C 
FLORIDA, 7 
Universal C 
ILLINOIS, 
Mid-West F 
INDIANA, £ Chicago, PO 539 

umet Fiexicore Corporation 
MICHIGAN, -ivonia, PO 2006 
Price Brothers Company 
MINNESOTA St. Paul E-4 
Molin Concrete Products Co. 
MISSOURI, £ St. Louis, 11. 

+ Lovis Flexicore Inc. 
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TEXAS, Houston, 4511 Kyle St. 
Flexicore of Texas, Inc. 

WEST VIRGINIA, Wheeling 
Universal Concrete Pipe Div. 
WISCONSIN, Beloit, PO 325 
Mid-States Concrete Products Co. 
CANADA—Richvale, Ontario 
Murray Associates, Limited 
CANADA—Montreal, Quebec 
Creaghan & Archibald Ltd. 
CANADA, Woodstock, Ontario 
Schell Industries Ltd. 
CANADA, Supercrete Ltd. 

St. Boniface, Man.; Regina, Sask. 
PUERTO RICO, Hato Rey 
Flexicore Co. of Puerto Rico. 


‘mingham 1 
-ement Tile Co. 
Yenver 1, PO 366 
pany of Colorado 
ipa, PO 2189 
rete Pipe Div. 
cago, Franklin Pk. 
xicore 


NORTH CAROLINA, Lilesville 
W. R. Bonsal Company, Inc. 
OHIO, Akron-Cleveland 
Lake Erie Flex., Kent, Ohio 
OHIO, Columbus 22 
Arrowcrete Corporation 


NEW JERSEY, Camden 
Flexicore Div. of Camden Lime 


NEW YORK, Buffalo 6 
Anchor Concrete Products, Inc. 


NEW YORK, New York 17 
Flexicore Precast Inc. 
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Holds more weight than any other... 


wont pull 
out of 
the hole! 


Authoritative tests show the Red Head Concrete Fastener 
in the small 4” size withstands pull-out loads up to two 
tons; up to nine tons in a %” size! Drills its own way into the 
toughest concrete in seconds...and once it’s in—it’s in 
forever because of full dovetail expansion. Will not pull out, 
rust out, melt out or shake loose. Costs less installed than 
any other type concrete fastener, too! We can demonstrate 
this at your job site. Write for the descriptive, illustrated 


catalog and free cample 
PHILLIP S°® 


CONCRETE & 
sel- 
drilling 

PHILLIPS DRILL COMPANY, MICHIGAN CITY 7, INDIANA 





responsible for his work and the 
work performed by his associates 
or employees. 

Attorney C. P. Von Herzen, 
secretary of the Professional Co. 
ordinating Council of Los Angeles, 
representing all professions in- 
cluding lawyers, doctors, and ac- 
countants, as well as engineers, 
appeared in opposition to the use 
of the union label. His reason for 
appearing was in the interest of 
maintaining the status of the 
professional individual. He ex- 
pressed the view that labor’s in- 
terest would be best served by 
not requiring the professional man 
to distinguish or to place upon his 
work any stamp of approval or 
disapproval that may be implied 
by the lack of it. He felt he would 
be embarrassed if he were re- 
quired to indicate on contracts 
he had drawn that he was a 
member of the Los Angeles Bar 
Association or American Bar As- 
sociation. He felt it would be 
impertinent on his part to do so. 

C. M. Gould, attorney repre- 
senting Mr. White, executive sec- 
retary of the California Council 
of Civil Engineers and Land Sur- 
veyors, speaking in opposition, 
pointed out that the union, as 
such, has no part in the prepara- 
tion of engineering plans, nor can 
it claim any responsibility because 
the preparation of civil engineer- 
ing plans is restricted by law to 
registered civil engineers or sub- 
ordinate employees working ul 
der their direction. He further 
pointed out that the California 
Civil and Professional Engineers 
Act, in article 5, section 8761, pro- 
vides that it is unlawful for any 
person to sign, stamp, or seal any 
map, plat, report, descripiion, 
other documents unless he is au 
thorized to practice land survey: 
ing; and further the Act provides 
in section 8731, “that a re zistered 
civil engineer and a civil « nginee 
exempt from registratio” under 
Chapter 7, Division III of this 
code, are exempt from  ‘censiné 
under this Chapter, and nay & 
gage in this practice of | .nd sur 
veying with the same ri ‘hts and 
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NUMBER 1 OF A SERIES 
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11 reasons why ASVO means 




















en, 
. mati fer Switch 
«| adequate Automatic Transfer Switches 
1n- 
ac- 
ers, 
use 
e 2s 
~ ASVOG Automatic Transfer Switches are: 
the 
ex- Powerful : ' 
in- Magnetic L Specifically designed for use in the secondary feeder 
b Blowouts po. circuit. Accordingly, these switches incorporate features 
y Distance not required in devices such as motor starters designed 
rs -_ for branch circuits. These features are listed below. 
or 2 Designed to withstand inrush currents twenty times 
lied normal full load rating. This is especially important for 
incandescent lamp loads. 
yuld 
re- 3 Rated for continuous 24 hour duty for all classes of 
acts load. 
Aig 4G Capable of rapid transfer — 2 to 5 cycles on small units 
Bar and 5 to 9 cycles on large. Quick interruption helps pre- 
As- vent flash-over. 
be 
m 5 Built with high thermal capacity and ability to withstand 
a electromagnetic effects. 
pre- 
sec- & Equipped with silver to silver contact surfaces. 
ncil 
an 7 Mechanically locked in either position by powerful 
an linkages — no delicate hooks or latches are used. 
_ as & Inherently double throw. No “Off” position possible. 
ara- 
g Quiet in operation and simple to inspect and maintain. 
can 
use 10 Operated from the source to which the load is to be 
eer- transferred. 
to ‘ 
‘ b- 7 7 Supplied, when specified, with: Full relay protection — 
- to provide for transfer when voltage falls below a fixed 
un- ; . percentage of normal; Lockout Relays —to prevent 
ther , : transfer until voltage and frequency are normal; Signal 
ria Floating Easily Contacts — used with light or bell to provide an alarm 
Arcing Renewable h | fails: Built-in Time Del ‘d 
eers Contacts Main Contacts when normal fails; Built-in Time Delay — to avoid oper- 
ation on momentary power dips and outages. 
pro- CONSTRUCTION DETAILS 
any ‘ASCO Engineered” Automatic Transfer May we suggest you retain this advertisement in your 
any Switch With Circuit Breaker Construc- files? Subsequent issues will continue this factual ap- 
, oF ion. One Arc Chute Removed. proach to the subject of Adequate Transfer Switches. 
au- ‘a SL. 
vey- 
des, Write for Publication 596 describing 
ered > how to select Automatic Transfer Switches 
neel 
nder 
this ; ~ o — 
=§ s\atomatic Switch Co 
en , . 
sur 50-CC Hanover Road, Florham Park, New Jersey 
and FRontier 7-4600 
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Project Engineers 


“He Has Nine Lives” 


.. but for long collector life 


Aerotec’s latest development in the field of erosion 
resistant dust collector tubes is unique. 

Aerotec engineers proved, by accelerated tests under 
erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 
assures maximum resistance to abrasion. 

These tests are substantiated by actual installations. 
They now establish the Aerotec 5 RWS collector with 
white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 
collection. 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 
problem. 


(Offices in 38 principal cities) 


THE THERMIX CORPORATION Greenwich, Conn. 


privileges, and the same duties 
and responsibilities of a licensed 
land surveyor.” Mr. Gould said 
that the same reasoning applicable 
to the California legislative ap. 
proach are considerations that are 
also applicable to the Board of 
Public Works as far as underlying 
policies are involved. Mr. Gould 
called the union stamp a traveling 
picket line and traveling boycott, 
and said that it is against public 
policy for government, be it mu- 
nicipal, state, or federal, to be- 
come involved in the labor move- 
ment or to participate directly or 
indirectly in labor matters. 

Among the letters addressed to 
the Board hearing was one from 
Richard R. Kennedy, an engineer 
of San Francisco, who said he had 
discussed this problem with Sher- 
man P. Duckel, the Director of 
Public Works of the City of San 
Francisco. Mr. Duckel was very 
emphatic that no label or seals 
were placed on city drawings, and 
that he personally would not con- 
sider that it would be proper for 
any to be placed on drawings sub- 
mitted to the city. Mr Duckel ad- 
vised that he was one of the or- 
ganizers and president for two 
years of Local 11 of the American 
Federation of Technical Engi- 
neers and had resigned upon tak- 
ing over his present position with 
the City of San Francisco. 

Admiral Cushing Phillips pre- 
sided at the hearing as president 
of the Board of Public Works, 
with Commissioners Leo M. Stro- 
bel, Edward J. Cox, Arch L. Field, 
and Edward A. Hawkins. 

On May 29, the Board of Public 
Works of the City of Los Angeles 
adopted a resolution stating that 
in view of the facts brought out at 
the hearing, “it was recon: nended 
that the Board direct tha’ no et- 
gineering or architectur: draw 
ing, plan, or document be ap 
proved which bears any ¢ ‘ta, ma 
terial, or insignia not dire ‘ly pet 
tinent to the constructic of the 
project for which the pl: \s wer 


Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. prepared, and to the iden fceation 
_ and professional status o! he per 


THE AEROTEC CORPORATION | °7:7esponsible for their 0s 


Gunawatit, Ghee. tion as required by state | ° 
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UNIT TANDEM 


rugged blow-off valves 
for high pressure boilers 





HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
106 Mermaid Ave., Philadelphia 18, Pa. 
Brancu OFFICES IN PRINCIPAL CITIES 


VALVES 





BASIC COMPONENTS OF A SINGLE CHANNEL 
SYSTEM INCLUDE AN INPUT SOURCE, A LOW 
LEVEL AMPLIFIER, A VOLUME INDICATOR, A 
POWER AMPLIFIER, AND THE LOUDSPEAKERS. 


The Design and Specification of 
Electronic Sound Systems 


HAROLD BURRIS-MEYER 


Harold Burris-Meyer is a Washington, D. C. consultant 
who was formerly professor and director of research in 
sound at Stevens Institute of Technology. He is a Com- 
mander in the U. S. Naval Reserve, and was formerly a 
vice president and director of MUZAK. He has written a 
number of books, including "Scenery for the Theatre" and 
"Theatres and Auditoriums," with Edward C. Cole, and 
"Acoustics for the Architect," with Lewis S. Goodfriend. 
He directed, for the Bell Telephone Laboratories, stereo- 
phonic recordings for this technique's first public demon- 
stration. He made the first definitive studies of music in 
industry, the first use of music on railroads, the first use of 
auditory stimuli for psychological screening, and the first 
complete control of sound in the theatre. Mr. Burris-Meyer 
is a Fellow of the Acoustical Society of America and a 
Fellow of the Audio Engineering Society. 


SKETCH SHOWS THE ARRANGEMENT OF STEREOPHONIC 
TRANSMISSION FROM ONE AUDITORIUM TO ANOTHER. 
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LEWIS S. GOODFRIEND 


Lewis S. Goodfriend received his ME degree from Stevens 
Institute of Technology and his MEE degree from the 
Polytechnic Institute of Brooklyn. He is currently in private 
practice as an acoustical engineer in Scarsdale, N. Y. Prior 
to entering private practice he was engaged in engineer- 
ing work with several firms including Audio Instrument Co., 
Audio Facilities Corp., and Rangertone, Inc. He worked 
with Harold Burris-Meyer on consulting problems involving 
acoustics and psycho-acoustics, and in the preparation of 
several books having to do with sound and the application 
of sound equipment. Mr. Goodfriend was at one time 
educational advisor for the Audio Engineering Society 
and editor of the "Journal of the Audio Engineering 
Society." He is a Fellow member of that organization, a 
senior member of IRE, and a member of the Acoustical 
Society of America and the American Institute of Physics. 


ELECTRONIC SOUND SYSTEMS should be 


thought of as basically additive. 

( f oncluaive, They make possible the transmission 
of sound to larger audiences and 

over greater distances, but they should never be 
used as a substitute for good acoustical design. Prop- 
er acoustical design is the basic requirement, «nd the 
structure should be designed as if no electronic sys 
tem were contemplated. On the other hand, te best 
structural design cannot, alone, make possi’ le the 
transmission of sound at an equal level thr« ighout 
a large auditorium or theater. Unamplified _ -iginal 
sound could hardly be heard beyond the — venty- 
fifth row of the Radio City Music Hall, but e! ‘tronic 
sound reinforcement manages to preserve he il 
lusion of the original throughout the entire st cture. 
In the theater that is too large for the  uman 
voice to be understood or to be dramatical. effec- 
tive at the far seats, an electronic system is : sential 
to insure uniform sound distribution. E! ‘trom 
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control of sound is also necessary in any theater in 
which the dramatic potentialities inherent in sound 
are to be exploited to their artistic limits. When 
Ariel plays his tabour and pipe above the audience, 
or the magic flute plays, or the sound of the 12- 
cycle drum beat in Emperor Jones envelopes the 
audience, or the voice of Brunhilde continues to 
dominate the orchestra throughout the immolation 
scene, sound must be subject to spatial, spectral, in- 
tensity and reverberation control impossible by 
mechanical means. 

The arena, armory, auditorium, ball park, circus 
tent, field house, gymnasium, race track, stadium, 
and terminal all require sound reinforcement for 
speech or music and sometimes for recorded music. 
The factory and the office have paging and music 
systems. The church and auditorium need hearing 
aids. The restaurant and funeral parlor use music 
distribution systems, and a costly piece of furniture 
standing in the corner is no guarantee of good music. 


Systems 


The simplest electronic sound system is a single 
channel consisting of one or more inputs (micro- 
phone or record), an amplifier, and one or more 
loudspeakers. The standard hearing aid falls in this 








eatres and Auditoriums,’’ Cole 
SPEAKER MOUNTING POSITIONS NECESSARY FOR AUDI- 
TORY PERSPECTIVE ABOUT THE HOUSE. PERMANENT PRO- 
SCENIUM SPEAKERS OR FALSE PROSCENIUM SPEAKERS 
FOR STEREOPHONIC REINFORCEMENT. SPEAKERS HUNG 
UPSTAGE FOR PROJECTION THROUGH PROSCENIUM ARCH. 


classification. Single channel systems generally are 
adequate for reinforcement of a single speaker or 
instrument, but difficulties are encountered if the 
source is diverse, such as an orchestra or a produc- 
tion in which the performers move about the stage. 
This single channel deficiency is overcome by a 


STEVENS SOUND CONTROL SYSTEM, DESIGNED BY V. MALLORY, MODIFIED FOR MODULAR CONSTRUCTION BY GOODFRIEND. 
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(Reflected) 





Ceiling Under Balcony 


x 





Mezzanine Plan 





LOW-LEVEL SYSTEM AT UNIV. OF CONNECTICUT. ARROWS INDICATE DIRECTION IN WHICH SPEAKERS PROJECT TO ACHIEVE 


stereophonic system in which three or more inputs 
are located across the stage or orchestra pit, each 
associated with a separate channel consisting of 
amplifier and loudspeaker, these speakers being lo- 
cated above the proscenium or at the forward edge 
of the apron. Since the sound comes from loud- 
speakers above or below the source at intensities 
proportional to the distance from the source to the 
microphone, the illusion is preserved that sound 
is coming from the source unamplified. The ear 
is not very sensitive to elevation, so the fact that the 
loudspeakers are higher or lower than the sound 
source is not noticeable. 


High-Level and Low-Level Systems 


Sound reinforcement which involves actual rais- 
ing of the level of reproduced sound is called high- 
level sound reinforcement. It employs a single 
loudspeaker or a group of loudspeakers covering the 
whole audience area. A good example of a high-level 
system is a boxing arena where a nest of loud- 
speakers, above the ring, carries sound to the 
farthest spectator. High-level systems have the ad- 
vantage of a uniform distance between source and 
audience and between loudspeaker and audience. 
The sound comes from about the same location 
as the source. 

A low-level system is necessary where a ceiling 
is too low to permit effective projection of sound 
to the rear of the audience area, or when the re- 
verberant characteristic of the structure — a church, 
for example — is such that a high-level system 
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would produce reverberant bedlam. It is necessary 
also when, as with a race track or stadium, a high- 
level system would constitute a noise nuisance in 
the neighborhood. The low-level system consists of 
many loudspeakers located so that every member of 
the audience is in the direct path of projection of 
at least one loudspeaker, and where the distance be- 
tween loudspeaker and audience is so short that a 
low level of reinforcement provides adequate in- 
telligibility. The level of each loudspeaker is in- 
dividually adjusted so that the level from the loud- 
speakers increases as the level of the original 
sound decreases to provide an equal sound level 
throughout the area. Despite the location of the 
loudspeakers, the illusion of direction of source 
can be maintained if the level is kept low. 

In rooms where the reverberation is short of 
optimum, careful tailoring of the spectrum and the 
use of a multiplicity of sources often can improve 
the sound qualities. However, it is general!,» much 
easier to apply hard plaster in appropriai areas 
over some of the absorptive surfaces than ‘ is to 
adjust the spectrum of the sound system “ r both 
artist and size of audience at each perform: .ce. In 
the heavily padded night club, so much power is 
required that all illusion that the source \ other 
than an electric device is completely lost. 

A low-level system has the disadvant=“e that 
the path of the original sound from source ° audi- 
ence is for most of the audience muc. longer 
than the distance from loudspeaker to audie® °e. This 
condition can result in decreasing intelligi=:lity 4 
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Auditorium Ceiling Plan 
(Reflected) 


provision for complete 
electronic control. This 
costs no more than its 
omission, and equipment 





The 


can be installed when 
needed. While the sound 
{ level needs to be raised 
only a little by electronic 
means to provide under- 
standability for speech, 
spatial sound control and 
enhancement of music 
take considerable power. 

Under optimum condi- 
tions, the control room is 
located at the back of the 
balcony and is open-faced 
J so that the operator can 








[ 


ai hear the show as the audi- 
ence does. It contains volt- 
age and power amplifiers 
and control console. It is 


located adjacent to the 








the distance of the auditor from the sound source 
increases, so long as the original sound can be 
heard at all, because original and reproduced 
sounds reach the auditor out of phase. 

Where original and reproduced sound are both 
easily heard, it may be necessary to introduce an 
electronic delay which prevents the reproduced 
sound from reaching areas remote from the source 
until the original sound traveling through air gets 
there. Loudspeakers must be grouped in rows at 
tight angles to the center line of the theater to 
facilitate the use of delay circuits and to provide 
progressive increase in intensity as distance from 
the sousce increases. 


Exce;' in a very small hall, provide on-stage 
loudspe ker outlets for an acoustic envelope which 
enables the performer to hear himself. 

Contro| 

The « mplete control of the auditory component 
of legit) ate or operatic production requires a sys- 
tem in’ lving a number of inputs — four to six 


depend: 2 on the size of theater — and eight to 


twelve « :annels consisting of power amplifiers and 
associat: 1 loudspeakers. Such a system makes it 
Possib] or sound to appear to come from any por- 
tion of ec theater or stage and gives the illusion of 
no sour: or of a moving source by direct projection 
or by re lection from ceiling, walls, or floor. 


Since the uses to which theaters and auditoriums 
Pe put usually change several times during the life 
of the Structure, it is wise to make architectural 
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motion picture booth. A 
portable control console is 
desirable in installations 
where the operator can- 
not hear from the control room as the audience does. 
The control room also needs quiet ventilation. 

Inferior electronic equipment can spoil good acous- 
tics. If it does not have sufficient power, or is noisy 
or has a restricted spectrum, it cannot preserve 
the illusion for the auditor that he is hearing only 
the original sound, and good architectural acoustical 
design is wasted. Where only speech is to be re- 
produced, especially over long distances and in open 
air, it is possible to restrict the spectrum somewhat 
in the interest of intelligibility. The more restricted 
the spectrum, the more efficient the equipment. For 
indoor or amphitheater installations, however, it 
is dangerous to restrict the sound system to speech 
only. It is essential to install a system which will 
reproduce adequately anything in the audible range 
and restrict the spectrum, if it is ever desirable, by 
circuit rather than by shortcomings inherent in the 
equipment. 

Electronic equipment is very sensitive to volt- 
age drop. To keep the system working, the 110-120- 
volt circuit going to the control room must have 
nothing else on it. 

Microphone cables should not parallel ac mains, 
which are a source of possible interference, as are 
also generators or any other large electrical devices. 

The specifications on pages 74 and 75 are con- 
densed from those drawn for the sound reinforcing 
system in the auditorium of the University of Con- 
necticut. Together with the plans shown above and 
the block schematic diagram on page 75, they il- 
lustrate a major low-level installation. aie 
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Condensed Specifications of University of Connecticut Low-Level Sound System 


1. Scope 


1.1 The supplier will furnish and install a low- 
level sound reinforcing system as set forth here 
and in the accompanying block schematic, and 
located as indicated on the accompanying plan. 


2. Operating Characteristics 


2.1 The purpose of the system is to project speech 
and music from the stage or microphone position 
on auditorium floor at substantially uniform in- 
tensity throughout the auditorium and other areas 
indicated on the plan. 

2.2 All elements shall be controlled from the 
rack location. 

2.3 The system shall be susceptible of being turned 
on and off, and of control of level from remote 
panel at the Stage Manager’s position. 

2.4 It shall be susceptible of control of level from 
a portable control box. 

2.5 Power and voltage amplifiers are to be so in- 
terconnected that in case of failure of any unit, 
rapid replacement may be made by switch or 
patching. 


3. Performance Characteristics 


3.1 The frequency response of the complete sys- 
tem shall be substantially flat from 70 to 13,000 
cycles per second. 


4. System 


The system shall consist of: 

4.1 Microphones: to have flat frequency character- 
istic from 30 cycles to at least 10,000 cycles and a 
useful response to 16,000 cycles. 

Adjustable for directional pick-up. 

Frequency response must be substantially un- 
changed when used for distant pick-up and for 
close talking. 

To operate as a 30- to 50-ohm impedance source. 

Cable attached to microphone not to be over 6 
feet in length and to be provided with suitable 
connector. 

4.2 Suitable shock- and vibration-insulated mount- 
ings shall be provided for microphones: 

(a) for mounting in footlights. 

(b) for suspension over the stage or house. 

(c) for adjustable stands for use with singers 
or speakers. 

4.3 Turntable to operate at 33-1/3 and 78 rpm and 
to accommodate 16-in. discs. 

Pick-up and equalizing network to reproduce 
both laterally or vertically cut discs by switching. 

To have 50- or 60-ohm impedance. 

4.4 Magnetic Tape Recorder-Reproducer and As- 
sociated Equalizing Amplifier: To record and re- 
produce from %%-in. full track magnetic tape at 
7% inches per second. 

Equalizing amplifier to be susceptible of remote 
volume control. 

To operate as a 600-ohm impedance source. 


4.5 Cable: All signal cable to be two-conductor 
#20, approximately 0.268 inches in outside di- 
ameter, color coded, inclosed in a woven metal 
shield, and covered with a layer of good rubber. 

Portable microphone cable to be made up in 
25-ft lengths. 

Speaker lines to consist of #18 or heavier rubber 

covered, twisted pairs. 
4.6 Connectors: Microphone signal line connectors 
connecting portable microphones to permanently 
installed signal lines and portable microphone 
cables. 

NAB standard microphone connectors. 

Permanent connectors to be located on and 
above the stage and in auditorium floor and above 
ceiling as shown on plan. 

4.7 Racks: Inclosed, ventilated. 

To accommodate standard 19-in. panels. 

4.8 Preliminary Amplifiers: To have 30- to 50-ohm 
input and output impedance and a minimum gain 
of 40 db. 

Each of these units to be equipped with an in- 
dividual gain control. 

Four preliminary amplifiers to be connected 
to each voltage amplifier. 

4.9 Voltage Amplifiers: To be complete, self- 
contained and each to include its own power 
supply if possible. 

To be provided with a 3-position switch so 
arranged that the gain of each voltage amplifier 
can be controlled: (a) at the rack, (b) at Stage 
Manager’s position, (c) from a portable control 
box which can be plugged into either of two 
positions shown on plan. 

Volume controls of such design that they may 
be operated without frequency discrimination or 
noise pick-up at 200 feet from the amplifier. 

Undistorted output level to be at least 18 dbm 
with maximum output noise level of —40 db below 
1 milliwatt. Frequency response + 1 db in range 
35 to 15,000 cycles per second. Gain, 50 db. 

To operated as a 600-ohm impedance source. 

Voltage amplifiers to contain frequency discrim- 
inator networks. 

4.10 Remote control panel to be provided at Stage 
Manager’s position, to contain on-off remote con- 
tactor to control system power supply and vol::me 
controls for all voltage amplifiers as specified in 
paragraph 4.9. 

4.11 Portable remote control panel mounte in 
suitable housing and provided with suitable ¢ ble 
and two shielded pairs with suitable attac’ ing 
plug. 

Two permanent connectors at points s} wn 
on plan to connect with 3-position switch (. ra 
graph 4.9). 

4.12 Provision shall be made for switching o put 
of each voltage amplifier into a common ch. 

so that the impedance reflected to other amp: ‘ers 
shall not change appreciably. 

4.13 Power Amplifier: To be self-contained 

its own power supply. 

To have a gain of at least 45 db from bri: 
input across 600 ohms at + 4 dbm. 
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Frequency characteristics: Response to be with- 
in 5 db from 35 to 15,000 cycles. 

Output power to be 50 watts with less than 5 per- 
cent total harmonic distortion or 25 watts with 
less than 1 percent harmonic distortion. 

‘o have bridging input of at least 25,000 ohms. 
4.14 Speakers: Type A to have frequency response 
of “9 to 13,000 cycles. 

t least 8 watts power handling capacity. 

eaker type B to have frequency response 
lar to Type A and at least 4 watts power 
iling capacity. 

be individually adjustable in volume for 
: levels and off. 

be located as shown on plans. 

be connected to power amplifiers as follows 
standard hook-up. 

plifier 1: Speakers on stage, Stage Man- 
; monitor, sound system amplifier room moni- 
ront house. 

iplifier 2: All house speakers, stage to end of 


.plifier 3: House from splay to face of rear 
ny. 

plifier 4: Group nearest stage. 

plifier 5: Rear balcony. 


Amplifier 6: Under rear balcony. 

Amplifier 7: Public rooms and spare. 

This arrangement to be susceptible of easy 
variation to conform to operating requirements. 

Monitor to be controlled by individual volume 
control. 
4.15 Baffles: Speakers to be inclosed in infinite 
baffles of at least 2-cu ft capacity made of %-in. 
plywood lined with Kimsul. 


5. Power 


5.1 A 60-amp line, 60 cycle, 117 volt, ac at rack 
location. 


6. Installation 


6.1 Signal Lines: To be run in conduit from micro- 
phone connector location shown on plan to rack 
location. 

6.2 Conduits carrying signal lines not to run par- 
allel to ac lines wherever possible. 

6.3 Remote control lines to run from rack position 
as follows: Twisted pairs: #18 for on-off relay. 
Seven-wire #18 and two shielded pairs for remote 
volume controls. 











The Economics of 


Nuelear Power Plant 


Babcock & Wilcox 


WHILE THE GENERAL CONCEPT of producing 
nuclear power is simple, involving as 
it does the use of a reactor simply as 
a heat source in lieu of a conven- 
tional boiler, the practical design of a specific reactor 
system involves enormous difficulty. A choice has 
to be made between the number of design possibili- 
ties open to the engineer. He must decide among 
three fuels, and must determine from nuclear con- 
siderations and from operating economics the 
amount and form of the chosen fuel. He also must 
determine what fertile material he will employ 
since, except in special purpose reactors, it is neces- 
sary to convert some nonfuel material (fertile ma- 
terial) into fuel material in order to produce eco- 
nomic nuclear power. He must choose the neutron 
energy range in which the reactor will operate, 
since nuclear characteristics of the fuel, the fertile 
material, and all other materials in the reactor 
vary with neutron energy and thus effect the 
performance and economics of the power plant. 

He must choose a suitable coolant to remove the 
heat. His system may be heterogeneous, with pieces 
of fuel embedded in a moderator or otherwise fixed 
in discrete positions; the system may be homogen- 
eous, in which the fuel is a slurry or solution. If 
his reactor system operates in the slow or intermedi- 
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ate neutron range, he must select a suitable moderat- 
ing material (moderator) to slow down the fast 
neutrons released in each fission event. Reflectors, 
control systems, operating temperature ranges, and 
a host of other design choices must be made. 
Table 1 suggests the wide range of possible design 
choices. Perhaps as many as 100 of the 900 possible 
combinations may be feasible. The reactor systems 
presently under advanced development or construc- 
tion in Canada, France, the United Kingdom, and 
the United States represent the more obvious design 
choices. Each system has been shown to be work- 
able, but no system has yet been operated as a 
full-scale commercial power producer. The more 
promising systems now under advanced development 
or construction are described briefly in Table 2. 
The gas-cooled reactor system has taken priority in 
development in France and the United Kingdom. 
This is due to several factors, the most important 
being the scarcity of heavy water, the scarcity or 
unavailability of enriched uranium or plutonium, 
the greater relative experience with air-cooled 0 
gas-cooled systems, and the inherent safety o 
those systems. In the United States, on the other 
hand, there is no serious scarcity of any material, 
and the systems under development are more di- 
verse. In Canada, the emphasis is on natural ure 





Fertile Material Neutron Energy 


Thorium Fast 
Uranium Resonance 
Slow 





TABLE 1* — CHOICES TO BE MADE IN REACTOR DESIGN 


*From P/862 by A. M. Weinberg; Proceedings of the International Conference on Peaceful Uses of Atomic Energy, Vol. 


Coolant Geometry Moder ~ 


Gas Heterogeneous Norma! 
Liquid Metal Homogeneous Heavy 
Normal Water Beryllic 
Hydro Carbons Berylliu 
Heavy Water, etc. Carbo: 
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nium, of which Canada has a plentiful supply. Thus, 
it can be seen that purely technical considerations 
are not necessarily the influencing factors in choice 
of reactor systems for early development and con- 
struction in any country. Indeed, the U.S. program 
shows that each of the systems (with the exception 
of gas-cooled, graphite moderated thermal reactors) 
has its strong adherents in the U.S. 

In sum, several different technical systems for 
producing nuclear power are already in an advanced 
stage of development or construction. Each system 
has been shown to be feasible, although precise 
economic information will not become available 
until full-scale power reactors have been operated. 

However, their design and manufacture require 
a highly skilled technology available only in the 
more maturely industrialized nations. Thus, par- 
ticularly in underdeveloped countries, the acquisi- 
tion of nuclear power plants will involve not only 
foreign exchange, but also access to technical in- 
formation, technical assistance, and probably the 
execution of intergovernmental agreements between 
the supplier nation and the purchaser nation. 


Cost of Nuclear Power Facilities 


The actual cost of building and operating an 
atomic power plant will, of course, determine 
whether electricity from that plant is competitive 
with electricity from other sources. It is clear that 
the capital cost of a nuclear power plant today is 
higher than the capital cost of an equivalent thermal 
power plant. The estimated costs of nuclear power 
plants now being considered for commercial de- 
velopment range between $230 and $320 per kilo- 
watt of capacity. This compares with about $120 
to $160 per kilowatt for conventional thermal plants. 
On the other hand, it is expected that the fuel com- 
ponent of power cost for a nuclear power plant 
should be lower than that for fossil fuels in most 
places, and, unlike other fuels, that cost would be 
relatively the same for the same reactor system no 
matter where the plant is located. Assuming other 
operati»g and maintenance costs not associated with 
fuel ar» about the same, the savings on fuel over 
the life of the plant will represent the total amount 
availal’'= to cover the presently higher capital cost 
and fas‘ or depreciation of the atomic power plant. 

Tab]. 3 lists nine nuclear power reactors now un- 


der co struction or in advanced design stage. No 
cost in -rmation is available on gas-cooled French 
Power actors, but it can be assumed that their 
costs v uld be no less than those for the U.K. gas- 
cooled actors. The U.K. AEA gas-cooled reactor 
Was th ‘irst central station power reactor to come 
Into op ation. It is a dual-purpose plant, in that it 
sso de. ned as to permit the simultaneous produc- 
tion of »ower and of military grade plutonium hav- 


ng a low percentage of the Pu-240 isotope. Its 
Successcis, however, the gas-cooled U.K. CEA 
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Table 2—Reactor Systems 


Aqueous Homogeneous Reactors — in which a dilute 
solution of a salt of slightly enriched uranium 235, 
uranium 233, or plutonium in heavy water is utilized 
as the fuel. In the “two region” design this solution 
is circulated through a tank surrounded by a larger 
vessel containing the blanket material, a solution or 
slurry of fertile material, thorium or uranium, which 
utilizes the neutrons escaping the core, to produce 
new fissionable material. A “single region” homo- 
geneous reactor system, which would have no fertile 
blanket, is also proposed. (US.) 
Boiling Water Reactors — in which heat from the 
core is transferred by allowing the cooling water 
(either normal or heavy) to boil within the vessel 
containing the fuel elements. If normal uranium fuel 
is used the coolant-moderator is heavy water. (U.S.) 
Fast Breeder Reactors — in which an unmoderated 
core fueled with plutonium or U235, and cooled, for 
example, with sodium is used. The core is surrounded 
by a uranium blanket to utilize the neutrons which 
escape the core. (U.K. and US.) 
Gas-Cooled Graphite Reactors — in which normal 
uranium or uranium enriched with U235, U233, or 
plutonium in the form of rods or slugs is contained 
in a graphite moderator. Carbon dioxide under pres- 
sure (or other suitable gas) is circulated through the 
reactor to remove the heat. (France and U.K.) 
Liquid Metal Fuel Reactors — in which a liquid fuel 
composed of a few hundred parts per million of 
uranium 235 or uranium 233 in molten bismuth cir- 
culates through a graphite moderator. The heat is 
removed from the liquid metal solution and used 
to generate steam. A liquid blanket of uranium — or 


thorium — bismuth slurry surrounds the reactor, 
and utilizes neutrons from the core to make fissionable 
material. (U.S. and U.K.) 


Organic Moderated Reactors — in which slightly en- 
riched fuel is used and the coolant-moderator is a 
suitable organic liquid such as terphenyl or diphenyl. 
The system does not have to be highly pressurized to 
prevent “boiling,” and the organic liquid, which has 
good moderating properties, is also essentially non- 
corrosive. (US.) 
Pressurized Water Reactors — in which water (or 
heavy water) under high pressure to keep it from 
boiling is circulated through a vessel or tubes con- 
taining solid fuel elements of slightly enriched or, 
in the case of heavy water, natural uranium. The wa- 
ter is then passed through a boiler to produce steam to 
drive a turbo-generator. (Canada, U.S. and U.K.) 
Sodium Graphite Reactors — in which advantage is 
taken of the high temperatures and high efficiencies to 
be gained through the use of sodium as the coolant. 
The moderator is graphite and slightly enriched fuel 
is used. (U.S. and U.K.) 
Water-Cooled Graphite Reactors — in which natural 
or slightly enriched uranium is used as fuel. The 
moderator is graphite and the coolant is light water. 
The system is pressurized to avoid boiling. (US.) 














plants, will be designed with major emphasis on the 
production of power. 

The first large U.S. power reactor is the pres- 
surized water reactor being built for the U.S. AEC 
by Westinghouse. This reactor is an outgrowth of 
U.S. experience in designing and building the pro- 
pulsion reactor for the USS Nautilus, and the 
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Builder 


U. K. Atomic Energy Authority 

U. S. Atomic Energy Commission 
Consumers Public Power Dist. 
Atomic Energy of Canada Ltd. 
Yankee Atomic Elec. Co. 

Power Reactor Dev. Co. 

Nuclear Power Group 
Consolidated Edison 

U. K. Central Electricity Authority 


Reactor Type 


Gas-Cooled 

Pressurized Water 
Sodium Graphite 
Pressurized Heavy Water 
Pressurized Water 

Fast Breeder 

Boiling Water 
Pressurized Water 
Gas-Cooled 





TABLE 3— EARLY NUCLEAR POWER PLANTS IN CANADA; U. K.; AND U.S. 


> 
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Electrical 
Capacity, Mw 


Estimated 
Completion Date 


Estimated Capital 
Cost, $ per kw 


625 
630 
320 
600 
230 
540 
250 
233 


a 


In Operation 

Fall 1957 
1962 

1959 

1960 

1960 

1960 

1960 
1960-1961 
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system has been shown to be satisfactorily operable 
under the severe conditions encountered in forced 
submerged operation. 

Estimates given for the Yankee and ConKEd re- 
actors are based upon extensive technical ex- 
perience gained in building the Nautilus and PWR 
reactors. It is not known whether they may contain 
subsidies from the manufacturers, since they were 
both contracted for after spirited competition among 
the leading electrical equipment and boiler manufac- 
turers. The ConEd nuclear reactor, for example, is 
budgeted at $55 million. Babcock & Wilcox has bid 
to build the nuclear steam generating portion for 
a fixed sum which represents about one-third of 
the budget total. The rest is for site improvement, 
turbines, generators, and other standard equipment. 

The Consumers Public Power District sodium- 
cooled graphite reactor is based on extensive sodium 
handling technology derived from North American 
Aviation’s sodium reactor experiment, the AEC’s 
experimental breeder reactor, and its submarine in- 
termediate reactor, all of which use liquid sodium 
or sodium-potassium alloy as coolants. The Nu- 
clear Power Group boiling water reactor also is 
based on considerable U.S. AEC experience. The 
General Electric Co. has bid to build the entire 
reactor and power generating equipment for $45 mil- 
lion. The other U.S. reactor system listed in Table 
3 is the fast breeder reactor, and represents the 
greatest extension of present technology, which is 
evident in the higher estimated cost per kilowatt. 
However, this reactor could have essentially zero, 
and possibly negative, net fuel costs. 

The Canadian Nuclear Power Demonstration 
(NPD) pressurized heavy water reactor is more 
in the nature of an experimental than power reactor 
although it will have a significant electrical output. 
It has been estimated that second generation pres- 
surized heavy water reactors of this design will cost 
about $250 per kilowatt and will have capacities in 
excess of 100 Mw electric. 

On Fig. 1 are plotted the dollars per kilowatt 
costs of these nine reactors in relation to their ca- 
pacity in megawatts. The reactors plotted as solid 
dots are those of an advanced type which involve 
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a substantial extention of present technology and 
those that are the first or prototype reactors. Plotted 
as open dots are the reactors based on substantially 
developed technology or upon which firm bids 
have been obtained from manufacturers. For this 
latter class, which can be taken to represent the 
early commercial reactors, the dollars per kilowatt 
costs range between $230 and $320. As the size of 
the plants approaches about 100 Mw, the cost per 
kilowatt tends to level off at about $230 per kilowatt. 


The Estimated Cost of Nuclear Power 


Assuming a capital cost of $250 per kilowatt for a 
100-Mw nuclear power plant, it is then necessary 
to establish estimates of costs for operating and 
maintenance, fuel, depreciation, and return on in- 
vestment. There is no firm experience upon which 
to base estimates of operating and maintenance costs 
per kwh produced, but most studies on the econom- 
ics of nuclear power reactors indicate that such costs 
should be close to those for normal thermal stations. 
It is to be expected that for the first year or two of 
operation of early nuclear power plants, operating 
and maintenance costs may be higher, perhaps 
double those for standard plants; the basic sim- 
plicity of operation of a reactor, however, would 
seem to permit these costs in later years to be about 
the same as for conventional plants. In any event, 
this component of cost of electricity is not very 
large — for large central station plants in the United 
States it adds about 0.5 to 1.0 mill per kwh. 

The average of the estimated costs reported in 16 
studies of the economics of nuclear power at ‘zeneva 
for the combined operating and maintenance <ost for 
a large nuclear power station is 2.02 mills p:r kwh. 
This value is between 2 and 4 times the cos‘ lerived 
from U.S. experience with large conventio: ‘| ther- 
mal stations and probably higher than actu ly will 
be experienced. 

Insurance costs for a nuclear plant und 
will be higher than for a conventional 
plant. However, the cost of insurance for 2 
tional plant is such a small percentage of 
operating costs that even a substantial in 
insurance cost would not materially affect 
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cost of power generated. Solution of the insurance 
problem undoubtedly will vary in different coun- 
tries. It is expected that the cost of insurance will 
represent a small portion of the cost of power. If 2 
mills per kwh operation and maintenance cost were 
assumed, this would be sufficiently liberal to cover 
the cost of insurance. 


Fuel Costs 


A key factor in achieving economically competi- 
tive nuclear power is the cost of the nuclear fuel, 
including fabrication, value of new fissionable ma- 
terial made, reprocessing, and inventory charges. 
This cost is dependent upon the type of reactor, the 
amount of fissionable material — both originally 
charged and newly made — that is utilized effective- 
ly for power production, the particular fuel reproc- 
essing cycle, the uses to which by-product fission- 
able materials can be put, and the total inventory of 
fuel (i.e. fuel awaiting loading, fuel in the reactor, 
and fuel in reprocessing plants). The economic feasi- 
bility of nuclear power is directly related to the 
success with which efforts to minimize the fuel 
component of cost is met. 

While it is possible today to make reasonable and 
probably conservative estimates as to the cost prop- 
erly chargeable to fuel, the economic feasibility 
and relative attractiveness of different reactor sys- 
tems will be demonstrated only as actual operating 
experience is gained, not only with the reactor but 


also with ancillary metallurgical and chemical fa- 


cilities. Intergovernmental agreements as to fuel 
prices, fabrication and reprocessing of fuels, and 
inventory charges will have a major bearing on the 
feasibility of competitive nuclear power. 

At present all supplies of nuclear fuels are govern- 
ment-controlled and costs of production have not 
been released. The United States, however, has 
established a scale of prices at which it will sell or 
lease fissionable and source materials, and at which 
it will buy back plutonium and uranium 233. It 
also has established charges for chemical processing 
of spent fuel elements. The fuel cost, which will be 
assumed in this article, is derived from calculations 
not inconsistent with the U.S. schedules. 

The fuel costs of any reactor will depend upon a 
large number of variables and must, of course, be 
calculated individually for each particular reactor 
system. Basically, in a reactor some atoms of a fis- 
sionable material are fissioned or otherwise de- 
stroyed, some are left in the fuel elements, and some 
new atoms of fissionable material are formed. There 
are involved, in computing the fuel component of 
power cost, certain metallurgical, fabrication, re- 
processing, and waste disposal costs in addition to 
the values of the fissionable material destroyed or 
made. Since fissionable material in the reactor fuel 
cycle represents a large amount of immobilized 
capital, inventory charges are made against the 
fissionable material held in the fuel cycle. 

Fuel and inventory costs for 16 reactors (not all 
thermal, natural uranium systems) were estimated 
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FIG. 1—ESTIMATED COSTS OF NINE POWER REACTORS IN RELATION TO MW ELECTRIC CAPACITY. 


JULY 1957 











TABLE 4 — COST OF GENERATING NUCLEAR POWER* 
Expressed in U.S. mills per kwh 


Plant Factor 
50% 60% 70% 80% 90% 


Nuclear Fuel 25 25 25 25 25 
Operation and Maintenance 2.0 2.0 2.0 2.0 2.0 
Depreciation 2.3 #19 #%I16 14 1.3 
Generating Cost* 68 64 61 59 58 


*Excluding return on investment. 











in various Geneva papers. The average of these 
costs is about 2.85 mills per kwh. The spread of 
such fuel costs, depending upon the value assigned 
to plutonium either as a by-product or as replace- 
ment fuel, the irradiation level to which the uranium 
fuel elements may be subjected, and the fuel cycling 
chosen, depend upon the reactor system employed. 
For breeder reactors the fuel costs could become 
zero, and even may show as a credit. For thermal 
reactors in which irradiations of 8-10,000 MWD per 
ton can be achieved, the fuel and inventory cost can 
be perhaps as low as 0.5 mill per kwh. These latter 
systems are, however, not achievable with present 
technology; they may be expected in third or later 
generation plants. 

For the purpose of this analysis the fuel and in- 
ventory cost for an early commercial nuclear power 
reactor, comprising a reactor system, such as pres- 
ently under design or construction, will be assumed 
to average about 2.5 mills per kwh over the 25-year 
life of the plant. Since this is an assumed value, 
for any specific reactor system a specific fuel and 
inventory cost must be calculated using the specific 
parameters of the specific system. Included in this 
assumed value above is approximately 0.9 mill per 
kwh to cover inventory charges on the immobilized 
capital represented by the fissionable and fertile 
material committed to the nuclear power reactor, 
including not only all the nuclear material in the 
reactor, but also that being fabricated into fuel 
elements, being stored for cooling after irradiation, 
and being chemically processed. The amount of ma- 
terial so committed will depend upon the specific 
reactor.* The allowance of 0.9 mill per kwh, which 


* According to Mr. W. K. Davis, Director of the U.S. Atomic 
Energy Commission’s Division of Reactor Development, the 
total value of the inventory of nuclear fuel may be as high 
as $50 per electrical kilowatt for some reactors, and in typical 
heterogeneous reactors the value will be in the range of 
$20 to $40 per kilowatt. In homogeneous reactors the value 
may be appreciably less. Accepting the higher value, i.e. $50 
per kilowatt, a 100-Mw reactor might require something 
like $5 million worth of nuclear fuel in inventory. P/477 — 
“Capital Investment Required for Nuclear Energy,” by W. 
K. Davis, Proceedings International Conference on Peaceful 
Uses of Atomic Energy. 
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has been included in the assumed fuel and in- 
ventory charge of 2.50 mills per kwh, in a 100-Mw 
plant operated at a 50 percent plant factor, would 
provide income of about $395,000 per year to cover 
financial charges on fuel inventory. 


Amount and Pattern of Use 


Since the capital costs for a nuclear power station 
are higher than for a comparable thermal station, 
the amounts charged in the selling price to cover 
return on that capital investment and depreciation 
are larger than would be required in a thermal plant. 
In order to bring those charges within reasonable 
limits, it is necessary to spread them over as large 
a number of units of production — kilowatt-hours — 
as possible. This indicates the need to operate nu- 
clear power plants at as high a plant factor as 
possible, or, in other words, as base load stations. 

Since we also have seen that the capital invest- 
ment per kilowatt probably would be sharply higher 
for plants of less than about 100-Mw capacity, we 
must be sure that the system into which the nuclear 
plant is to be integrated is capable of accepting a 
100-Mw plant as a base load installation with a high 
plant factor. 

A study conducted by the General Electric Co. 
of modern conventional thermal power stations in 
the United States revealed that over the life of 
these plants a plant factor of 43 percent was 
achieved. The G.E. study suggests that nuclear sta- 
tions, because of lower fuel costs, should achieve a 
lifetime plant factor of 50 percent. On the other 
hand, the U.K. Central Electricity Authority be- 
lieves early nuclear plants will operate with a life- 
time plant factor of 75 percent. Because the fuel and 
operating component of cost of the nuclear plant 
will be lower than such costs in a thermal plant, it 
is reasonable to expect that the nuclear plant, 
in competition with thermal plants, will be operated 
in later years of its life at a much higher rate than 
would a thermal plant of equivalent age. 


Depreciation 


For a conventional thermal plant, plant |ife will 
be taken as 33% years, and the depreciation rate will 
be 3 percent of the capital cost per annum on 4 
straight-line basis. For the nuclear plant, abo it 30 or 
40 percent of the capital cost is represented »y con- 
ventional equipment which would have the s me life 
as in a conventional plant — 33% years. -he re 
maining 60 to 70 percent of the capital cost ce: prises 
nonstandard, specialized items for which a j; 2nt life 
of 20 years will be assumed. The early I: :e size 
nuclear reactors at Hanford, Washingto: which 
began operation about 12 years ago, still °e per 
forming satisfactorily as is the smaller -cooled 
reactor at Oak Ridge, which began operati' some 
what earlier. The combined over-all plant !' » of the 
nuclear plant therefore will be taken as: yea! 
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and the plant will be depreciated at 4 percent of its 
capital cost per annum on a straight-line basis. The 
use of a 4-percent, straight-line depreciation schedule 
is considered acceptably prudent from a banking 
point of view. 


The question of obsolescence of a nuclear power 
plant should be mentioned at this point. In a con- 
ventional thermal plant the primary reason for 
obsolescence is that new plants display a consistently 
higher thermal efficiency and consistently lower op- 
erating costs, and since the cost of operations and 
fuel are together the most significant part of the 
selling price of electric power at the bus bar in con- 
ventional thermal plants, the new plants are able to 
make power cheaper than old ones. It is to be 
expected that later nuclear plants undoubtedly will 
be able to produce electricity at lower fuel costs than 
the earlier plants. However, the older plant will also 
benefit from advancing technology and, in some 
cases, will be able to show comparable decreases in 
fuel costs in later loadings, as new alloys or new 
methods of fabrication enable a larger burnup of the 
fissionable material in the core. As was pointed out 
earlier, the fuel component of cost of electricity gen- 
erated in a nuclear power station can be expected to 
be significantly less than the fuel component of cost 
of electricity generated in a conventional thermal 
station except in low-cost fuel areas. Thus, from the 
operating and fuel cost point of view, the problem of 
obsolescence of a nuclear power plant is more com- 
parable to that of a hydroelectric station than to a 
conventional thermal station. 


Generating Costs for Nuclear Power 


Table 4 contains calculations of the cost of gen- 
erating nuclear power (including depreciation) in 
a 100-Mw nuclear plant costing $250 per killowatt of 
electric capacity operated at various plant factors. 
This ‘able does not, however, include a return on 
investment, and in view of the larger capital in- 
vestment required for a nuclear power plant as com- 
pared \vith a conventional thermal station, this bur- 
den © financial charges is of major importance in 
evalu: ing where and under what circumstances 
nucle: power may be economically attractive. 


Comp. ative Costs 


We .re now in a position to compare the cost of 
electr ity generated in a nuclear plant with the cost 
of ele ‘ricity generated in a conventional thermal 
statio:. The conventional thermal station has lower 
opera. og and maintenance costs — about 0.8 mill 
Per kwh on the average in the U.K. and USS. in 
Contre | with the 2.0 mills per kwh cost for the 
nuclea plant. Since the capital investment for a 
Convei.‘ional thermal station has been taken as $120 
Per kiiowatt as compared with the $250 per kilo- 
Watt for the nuclear plant, and since depreciation 
has been set at a more rapid rate for the nuclear 
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FIG. 2—COMPARATIVE COSTS OF ELECTRICITY FOR 
100-MW CAPACITY PLANTS—NUCLEAR VS CONVEN- 
TIONAL THERMAL AT VARIOUS FOSSIL FUEL COSTS. 


plant (4 percent per annum, straight-line, as con- 
trasted with 3 percent per annum, straight-line, for 
the conventional thermal station), depreciation and 
financial charges also will be higher for the nuclear 
plant than for the conventional thermal station. On 
the other hand, the fuel component of cost of elec- 
tricity generated in a nuclear power plant should 
be considerably less than the cost of fuel used in 
a conventional thermal station, except in low-cost 
fossil fuel areas. 

The relative attractiveness of the nuclear plant 
when compared with the conventional thermal sta- 
tion is largely dependent upon the cost of fuel for 
the conventional station and upon the rate of fi- 
nancial charges appropriate in the specific location. 
Fig. 2 compares the cost of electricity generated in 
a nuclear power plant of 100-Mw electric capacity 
built on essentially today’s technology, with the 
cost of electricity generated in a conventional ther- 
mal station of similar capacity, at various fuel costs 
for a conventional plant. 


Numerical Examples 


At a 50-percent plant factor, where fossil fuel cost 
is 4.5 mills per kwh or less (equivalent to $11.70 per 
short ton for 13,000 Btu per pound coal burned in 
a plant having a 34-percent efficiency), a con- 
ventional thermal station is more economical than a 
nuclear station, irrespective of what rate of return is 
attributed to the investment in the plant. On the 
other hand, if the fossil fuel cost is 7.5 mills per kwh 
($19.50 per short ton for 13,000 Btu per pound coal 
burned in a plant having a 34-percent thermal effi- 
ciency), a nuclear plant could afford to pay up to 
744-percent return (after depreciation) on the in- 
vestment and still produce electricity more eco- 
nomically than a conventional thermal plant. 

At a 90-percent plant factor, a nuclear station 
again could not compete with 4.5 mills per kwh 
fossil fuel. It could compete with 5.5 mills per kwh 
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fuel ($14.25 per short ton for 13,000 Btu per pound 
coal burned at a thermal efficiency of 34 percent), 
at a 614-percent return or less. If cost of fuel were 
6.5 mills per kwh ($16.90 per short ton for 13,000 
Btu per pound coal burned in a plant having a 34- 
percent thermal efficiency), a nuclear plant could 
afford up to 12% percent on investment and still be 
more economical. 


Heat Reactors 


The considerations that have been discussed rela- 
tive to power reactors apply to the process or space 
heat reactors. The capital cost of a process heat 
reactor probably would be less — perhaps as much 
as 20 or 30 percent less — than for an electric power 
reactor, since the turbo-generator side of the plant 
would be essentially eliminated. On the other hand, 
the problem of finding a suitable system or plan to 
utilize the large amount of heat produced is limiting. 

The effect of size on process heat reactor costs 
would be similar to that noted for the nuclear power 
reactors, and there will be a size below which the 
process heat reactor will steeply rise in cost per 
unit output. Just what that range of size will be is 
yet to be determined. In sum, as concerns process or 
space heat reactors, no calculations or analyses of 
their economics have been published; thus, while 
that application is of interest it appears premature to 
attempt to arrive at judgments as to its economic 
feasibility. 

It should be noted that Sweden is planning an 
experimental space heating reactor of about 90-Mw 
thermal capacity to be completed around 1960. This 
reactor is planned to provide space heating to por- 
tions of the City of Vasteras (population about 
65,000). Norway also is considering an experimental 
industrial heat reactor for use in conjunction with a 
wood processing plant at Halden. This reactor would 
have a thermal capacity of 10-12 Mw and would 
begin operation in about three years. It is expected 
to provide about 20-25 percent of the plant’s hourly 
steam requirements. Detailed information on these 
reactors, and the estimated economics of their opera- 
tions, should begin to be available for analysis soon. 


Small Power Reactors 


The development of small nuclear power stations, 
suitable for use in remote locations such as the Arctic 
or in underdeveloped countries where the demand 
for electricity occurs in relatively small units, has 
not progressed as far as has the development of 
larger central station units. Work is going on, par- 
ticularly in the United States and Canada, to develop 
reactor systems for such smaller, specialized uses. 

As a rough estimate, if nuclear power can be 
produced for 20 to 30 mills per kwh in plants having 
capacities of 3 to 5 Mw electric, there would be a 
considerable demand for such reactors in the remote 
areas of Canada, for example, in some areas of 
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Africa, and undoubtedly in Asia and South America. 
To make 20-30 mills per kwh nuclear power, the 
capital cost for the reactor probably would have to 
be no more than about $600 per kilowatt. This im- 
plies a production rather than a custom scale manu- 
facture. As of today, however, it is not possible to 
evaluate the economic feasibility of building a re- 
actor in the 3-5 Mw range. 

For reactors in the 10 to perhaps 30 Mw range, 
some estimates have been made. There, the capital 
costs might be about $600 per kilowatt, and the fuel 
and inventory costs perhaps 9 mills per kwh. The 
operating and maintenance costs might be about 2 
mills per kwh. If a 10-percent return on investment 
is assumed, and a plant factor of 80 percent, such a 
plant might produce power which could be sold at 
the bus bar for under 25 mills per kwh. It is to be 
expected that the fuel cost and the capital cost will 
lower as the technology develops. It is reasonable to 
expect later plants of this size to produce power 
which could be sold at the bus bar at about 15 mills 
per kwh at a plant factor of 80 percent and perhaps 
lower depending upon financial charges. 

Three reactors being considered by American and 
Foreign Power for installation in South America 
fall in this category. It will be possible to arrive at 
a somewhat more definitive appraisal of the eco- 
nomic feasibility of reactors in this size range after 
the bids for the three AFP reactors have been sub- 
mitted, and the designs made available for analysis. 
The 10-Mw reactor which Westinghouse is to build 
for Belgium is also in this size category. 


Medium Size Range 


In the medium size reactor range (30 to 80 Mw), 
the problems of development are much like those for 
the larger central power plants, and their introduc- 
tion will follow, rather than precede, the commercial 
entry of the larger plants which are already under 
development. It is to be expected that the capital cost 
of such reactors will be higher per kilowatt of ca- 
pacity than for the larger stations, since the cost of 
turbo-generator equipment and the cost of the re 
actor are affected more exponentially than linearly 
by a decrease in electric capacity. 

Fuel costs of such reactors should not be signifi- 
cantly different than for the larger central station 
nuclear plants. Because the cost of electrici‘ from 
conventional stations in this size range is :sually 
higher than electricity for larger thermal < ations, 
the nuclear plant undoubtedly will be able » com- 
pete in this size range also. However, as o today; 
it is not possible to develop a detailed an: ysis of 
what cost to expect, since little developm« tal in 
terest has been directed thus far toward such 4 
reactor. The United States is planning to de: gn and 
construct several reactors of this size range. but 0 
estimates of cost or of performance are as - 
available. 
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HPL-C 
INTERRUPTER SWITCHES 


e@BUILT FOR SAFE OPERATION 
EVEN AGAINST SHORT CIRCUITS 


Ever close an interrupter into a short circuit? 
Ever think of what could happen? 


Before it’s too late—check the facts on the HPL-C Interrupter 
Switch, and its safety features. 


SAFETY FEATURES — (1) HPL-C closes in on special heavy 
closing contacts, outside the interrupter—thus prevent- 
ing damage to the interrupter switch when closing in on 
moderate fault currents; (2) High velocity “OVR- 
CENTR’” blade closing (and opening) with the TOG-L 
SNAP operating mechanism—an optional feature, pro- 
viding additional safety, important especially during 
the closing operation. For safety sake, specify these im- 
portant features. 


TESTS—Switches have actually closed 
against moderate 3-phase fault cur- 
rents at 4.8 and 13.8 Kv—proving 
that the HPL-C offers a high degree 
of protection. Ask the I-T-E Repre- 
sentative to give you the performance 
facts. They will show you how to save 
on installation costs with standard- 
ized engineering; on operating costs 
by preventing costly shutdowns; on 
maintenance costs through simple in- 
spection and up-keep requirements 
and the accessibility to equipment. 
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How to Write 
Engineering 


Specifications 


A REPORT FROM THE COMMITTEE OF ONE-HUNDRED. Every building project 
undertaken by a consulting engineer, whether a new $100-million hydroelectric plant 
or a $1000 lighting modification for a small school, involves the writing of specifications. 
These specifications, plus the plans, define what the engineer wants done for his client. 


The writing of a good set of specifications is no simple matter. Even consulting engi- 
neers disagree among themselves as to what good specifications are. Contractors 
certainly disagree — among themselves, and with consulting engineers. So far as manu- 
facturers are concerned, the only good specifications are those naming their product. 


There are, however, certain areas of agreement, and in an effort to establish these, we 
questioned Consulting Engineer’s “Committee of One-Hundred,” prominent engineers 
from all parts of the country, representing all sizes of firms and fields of specialization. 
This report is a composite of their thinking. It is not the opinion of any one man on 
the Committee, but all of them will agree with most of it, and most will agree with all. 


of the engineer and the skilled hands of the work- 
man. They should provide the client, within the 
price range allowed, with the best materials and 
equipment, put together in a skilled manner. 
Contractors and manufacturers should recognize 
that specifications establish basic standards of per- 
formance. These must be considered minimum stand- 


AN ENGINEERING SPECIFICATION is a contract 
drawn up by the consulting engineer. 
Cp Fai It tells the contractor what he is 
expected to do for the engineer’s 
client. To do this properly, the specifications should: 
| Define the scope of work to be performed. 
{| Describe the type of material, equipment, and i 
hou 


performance required. 

{' Explain the quality of workmanship needed. 

{| List the governing codes, rules, and regulations 
under which the work is to be performed. 

{ Make clear the guarantees expected of suppliers, 
contractors, and others. 

The specifications, along with the plans, are the 
visible results of the engineer’s studies, investiga- 
tions, and decisions. They make it possible for 
the contractor to prepare his estimates of cost of 
labor, materials, and equipment and tender a bid 
on the job. They bring together the technical mind 
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ards, and they must at least be equalled and 
be surpassed when possible. 

Engineers should understand that specifi 
need ‘not tell the contractor how to perform 


but should state what end results are to be ac’ 


There are exceptions to this, and it is son 
necessary to outline exactly construction pro: 
in order to be sure that results are as requil 
generally, construction methods should be 
the contractor. His ingenuity may make it } 
for him to discover simpler methods that 
his costs while maintaining quality. It is 
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to so restrict his operating methods that he cannot 
make use of good, time-saving ideas. An engineer 
should limit the contractor’s freedom in construc- 
tion procedure only when the contractor’s methods 
will be to the detriment of the finished project. 


The Open Specification 


Specifications fall into three general classifica- 
tions — Open, Restricted, and Closed. Open specifi- 
cations, sometimes called performance specifications, 
never name an item of equipment or a material 
by manufacturer’s name. The specifications are 
“open” for any manufacturer or supplier to tender 
a bid. This type of specification is general on work 
for government agencies. Many government agencies 
are required by law to use open specifications. The 
intent of these laws is admirable. Failure to ob- 
serve them would be a wide open invitation to 
graft, kickbacks, and favoritism. Most government 
agencies require, therefore, that specifications be 
open except in those instances in which open speci- 
fications are impractical. 

While respecting the reasons requiring open speci- 
fications for government work, the consulting engi- 
neer knows that it is next to impossible to write 
absolutely open specifications for any but the 
simplest projects. As one engineer says, the only 
time a specification is truly open is before it has 
been written — before the engineer has decided 
what he wants. 

If the engineer describes only the performance re- 
quired of the equipment, he can go no further with 
his design until bids are in and equipment is selected, 
for if he has no idea what space will be required 
or what fittings the equipment will take, he can 
hardly be expected to make his layout or draw his 
plans. And without plans, the contractor cannot 
turn in a bid. All comes to a standstill. “Neither 
can move until the other has proceeded.” 

Therefore, there can be no such thing as a Simon- 
pure open specification. The engineer must describe 
what he wants in enough detail to permit the con- 
tractor to bid, and this means that the type of 
equipment to be used must be basically established, 
and a:tomatically some manufacturers or suppliers 
are el’ :ninated — without a name or a brand having 
been mentioned. 

Mat rials are more adaptable to open specifica- 
tion tan equipment, for concrete, steel, sand, or 
alumi:1m can be described as to quality without 
regarc to manufacturer, and many engineers do 
use 0} en specifications for materials of this type 
éven «1 work for private clients. 

Wh . the client requests open specifications, the 
engine»r should be careful to stay within the spirit 
of the -equest. Every engineer knows that the most 
°pen-aj} pearing specification actually can be tightly 
closed. All the engineer needs to do is to specify 
some stnall and unimportant characteristic of a par- 
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ticular manufacturer’s product, and he can eliminate 
competition without appearing to have done so. No 
matter how sure the engineer is that the product 
he has in mind is best, no matter how much he may 
be convinced of the advantages of his selection, this 
practice is unethical. The engineer is the agent of 
the client, and if the client, for legal or other reasons, 
demands open specifications, he should get open 
specifications. If the engineer is unwilling to work 
under those conditions, if he feels that open specifi- 
cations are to the detriment of the project, then he 
should not take the job. 

While most consulting engineers dislike the use 
of open specifications because they do not allow them 
to hold close control over the selection of specific 
brands, there are some advantages. When specifica- 
tions are open, or as open as possible, there is broad 
competition among manufacturers and suppliers, and 
this can lead to lower prices under certain condi- 
tions. It may cost more to put all the unrelated pieces 
together into one harmonious whole, but at least the 
individual items are bid competitively. Then too, 
open specifications let new firms, or relatively un- 
known firms, bid directly and competitively against 
old and well advertised products. They give a good 
new product an equal chance. 

So far as the engineer is concerned, the open 
specification is more expensive to prepare. The de- 
scription must be detailed enough to eliminate all 
improper equipment — yet no names can be men- 
tioned. Then when the contractors list the equip- 
ment they are proposing, each item must be tested 
and studied in great detail to be sure that it meets 
the performance level demanded. This is time-con- 
suming and costly. 

The open specification is further time-consuming 
in that the contractor may take weeks in shopping 
for price. Naturally, this delays construction. Also, 
the manufacturer is usually more anxious to meet 
delivery dates if he is making a reasonable profit 
than he is if he has had to whittle his price. 


Restricted Specifications 


Restricted specifications, sometimes called bidder’s 
choice specifications, are those in which the ma- 
terial or equipment is described and then pinned 
down by limiting the contractor’s choice to one of 
two or more brands, the particular quality or models 
usually being described by catalog number. With this 
type of specification, it is customary for the engineer 
to add to the description the phrase “or approved 
equal.” In theory this permits the contractor to use 
other than the brands named if the engineer ap- 
proves the choice. In practice the engineer writing 
the specifications usually has in mind those brands 
he will accept and those he will not —far beyond 
the actual wording of the specification. 

A few years back it was customary to use the 
phrase “or equal” in these specifications instead 


85 








of “or approved equal” as is now used. This is in- 
dicative of an important change in the position of 
the consulting engineer. Today, the engineer is not 
expected to accept the contractor’s statement that a 
substitute is equal to the material or equipment 
specified. Instead, the engineer must approve any 
substitutes. It also is becoming the practice to accept 
substitutes on contractors’ bids only if the sub- 
stitutes are approved well in advance of the day 
bids are submitted. This means the contractor not 
only must get the engineer’s approval of substitu- 
tions, he must get this approval far enough in ad- 
vance so that all contractors bidding on the job 
can know what substitutions are acceptable. 

Most engineers feel that this restricted type of 
specification is best for most work done for private 
industry. It allows competition among contractor, 
supplier, and manufacturer, within a limited range, 
while still permitting the engineer to design with 
good knowledge of what the final selection will be. 

Restricted specifications are particularly adaptable 
to items such as plumbing, piping, wiring, fixtures, 
and other items of this type — items that are rela- 
tively standard in size and application regardless 
of brand. Extremely complicated equipment cannot 
be handled so well with restricted specifications, 
for just as with the open specification, the engineer 
must know what is to be selected before he can 
proceed with detail design or the provision of space 
for installation. 


Contractor's Preference 


Most contractors seem to prefer restricted speci- 
fications. They know exactly what brands will be 
accepted, yet the door is open for them to suggest 
substitutes. Where the open specification puts a 
great deal of responsibility on the contractor, making 
him decide what equipment will meet the perfor- 
mance requirements, restricted specifications throw 
much of this responsibility back on the engineer, 
where it belongs. 

While the restricted specification permits sub- 
stitutes, the engineer becomes suspicious of the 
contractors who are “substitute happy.” Contractors 
are always acutely conscious of price and price ad- 
vantage. While an engineer looks at a set of specifi- 
cations as a description of minimum standards, all 
too often the contractor is looking for loopholes that 
will permit him to make a lower bid than his com- 
petitor and still make a profit. Engineers have found 
that in most instances substitutes suggested by con- 
tractors are for the primary purpose of a price 
advantage and not for some reason having to do with 
the improvement of the project. While the engi- 
neer should examine suggested substitutes without 
prejudice, he must be careful to see that the con- 
tractor is not substituting price for quality. 

There is a difference, however, between the engi- 
neer having the courage of his convictions and his 
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simply being buiiheaded. The engineer does not al- 
ways know everything about everything, and when 
a contractor offers a substitute that is actually 
better than the specified item, the engineer’s duty 
is to accept it without feeling that his prerogatives 
have been restricted. 


Closed Specifications 


The closed, or base bid specification, is just what 
the name implies. The engineer writes one particular 
brand, usually by catalog number, into the specifica- 
tions, and that is the end of it. While this sounds as 
though it eliminates competition. and could cost the 
client money, that is by no means always so. A care- 
less engineer who hurriedly picked some product 
from a convenient catalog and then closed his speci- 
fications could cost his client money, but that is 
not the way a closed specification is written — no 
matter what the eliminated supplier may think. 

The difference between an open specification and 
a closed specification is much a matter of timing. 
When the design concept of the project is in its 
early stages, all specifications are open. Those manu. 
facturers’ representatives who overlook this fact and 
wait until the specifications are written before they 
call on the engineer just must accept it gracefully 
when they are written out. They will have to set 
their clocks up and get to the engineer before he 
makes up his mind on the next project. 

Some engineers now are making it a practice to 
get prices on all principal items of equipment from 
all reputable manufacturers before they select the 
combinations they feel are best. Then they write 
closed specifications that eliminate all but the se- 
lected products. This method has many advantages. 
It provides competition on price while eliminating 
all opportunity for deals or kickbacks between sales- 
men and contractors. It means that the selection of 
the equipment is entirely the responsibility of the 
consulting engineer — as it should be, for he is act- 
ing as the owner’s agent. 

As one engineer puts it, “The entire problem of 
specifications must be re-examined and the writing 
of the specifications changed to agree with correct 
concepts of the relationships among the enzineer, 
the architect, the general contractor, the sp-cialty 
contractors, and the subcontractors. The er :sineer 
has become, in effect, a purchasing agent { r the 
owner and now should be recognized as suc . The 
specifications should be set up with this « ncept 
in mind. Only then can the problem of op } and 
closed specifications be resolved.” 

From the engineer’s point of view the -losed 
specification has advantages. He knows exact what 
materials and equipment are going into the oject 
so he can make detailed drawings and hav them 
ready when the bids are called for. There ‘ill be 
no need for redesigning several sheets of p' .S be- 
cause some items of equipment require © ferent 
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space or different fittings from those first specified. 
The client gains because he can have better engi- 
neering at lower costs. 

Contractors look upon closed specifications with 
mixed emotions. They cannot go out and shop for 
price — the product already has been selected by 
catalog number. The cost to every contractor for 
materials and equipment will be just about equal. 
Therefore, the only way the contractor can under- 
bid his competitor is by finding ways to reduce la- 
bor costs. He must search for ingenious construction 
and installation methods rather than for deals he 
can make with suppliers. It is the smart contractor, 
with good foremen and supervisors, who can make 
the low bid. The contractor who depends on price 
shopping and corner cutting does not have a chance. 
This should work to the client’s advantage. 

With closed specifications the contractor has the 
advantage of being relieved of all responsibility for 
guarantees on materials and equipment. The engi- 
neer and the manufacturer or supplier are entirely 
responsible. The contractor need guarantee only his 
workmanship — which again is as it should be. 


How Firm Should a Specification Be? 


A specification should be as firm as the engineer’s 
opinion of his work. If he is unsure of his decisions, 
he is open to suggestions from anyone. If he knows 
his subject and is up to date on his information, 
then his specifications are as firm as his convictions. 
When the engineer is sure he is right, no one should 
be in a position to overrule his decisions. It should 
be clearly written into all specifications that no 
changes can be made without the engineer’s written 
permission, and if an owner or an architect insists 
on changes, the responsibility for the success of the 
project should rest with him, not with the engineer. 
The engineer has not only a right, but an ethical re- 
sponsibility, to remove himself from the job when 
others refuse to abide by his final decisions. 

No changes should be permitted in specifications 
after the construction contract has been let, except 
in the most unusual instances— when there are 
erro; or omissions, for example. To permit changes 
in th specifications after the letting of the bid is a 
seric'.s injustice to those contractors who failed to 
get | e job. They might have got the job had they 
kno. 1 of those changes and their effect on con- 
struc ion costs. 


Wha Factors Influence Choice of Products? 


Er ineers agree that their choice of one brand of 
mate ial or one particular product over another de- 
pend on: 

{ The suitability of the particular piece of equip- 
ment or brand of material for the particular installa- 
tion being designed. 

{The manufacturer’s reputation. 

"The performance history of similar equipment. 


JULY 1957 


| The engineer’s opinion of the design, material, and 

workmanship of the equipment. 

{| The cost in relation to quality. 

{| The promised delivery date and the manufacturer’s 

reputation for meeting that promise. 

{ Availability of engineering data on the product. 

| Reputation of the local supplier or representative. 

{ Availability and quality of local service facilities. 

{The manufacturer’s reputation for sincerely at- 

tempting to comply fully with the specifications. 

{General acceptance by engineers of the brand 

name as a symbol of quality. 

{ Reputation for prompt attention to complaints. 
These factors are not listed in the order of im- 

portance, and the most influential factor in selecting 

one type of equipment might fall far down the list 

when another type of equipment is being considered. 


How Can Engineers Improve Their Specifications? 


Engineers could make wider use of standard speci- 
fications. Standard specifications assure clear, con- 
cise wording, and they reduce the possibility of 
omissions and of misunderstanding by the con- 
tractor. They also save time for the engineer. This 
does not mean that the engineer should simply re- 
produce an old set of specifications for a new, nearly 
similar job. It does not mean that he substitutes a 
standard in place of careful consideration of the 
special requirements of the project. It does mean 
that the adoption of a standard specification elimi- 
nates excess verbiage and makes possible the prepa- 
ration of concise, clear, comprehensive, and easily 
understood documents. The standard specification 
should be thought of as a form of writing, never as 
a substitute for careful study of requirements. 

A number of reputable organizations such as the 
American Society for Testing Materials have pre- 
pared sets of standards which the engineer can use. 
They make possible the full description of the de- 
sired materials by merely stating the ASTM stand- 
ards the materials must meet. The American Water 
Works Association, the American Petroleum Insti- 
tute, and several of the Founder Societies have codes 
and standards that can be used to advantage in the 
writing of simplified specifications. 

Naturally, the specifications must match the 
plans. All too often, a contractor can find a loophole 
by catching some point on which the plans and the 
specifications do not agree. He makes use of which- 
ever interpretation is to his advantage. 

The engineer also must be sure that his speci- 
fications comply with all codes and laws. Not only 
is this important from a legal point of view but 
overlooking of regulations gives the contractor a 
good and necessary reason for making changes. 

While a set of specifications is a legal document, 
it need not be full of legal language. It must be clear, 
it should be concise, and it ought to tell exactly what 
the engineer wants for his client. as 
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CONTOUR MAP OF AREA NO. 1 OF THE GREAT SOUTHWEST INDUSTRIAL DISTRICT BEFORE WORK STARTED. 


Developing a New Industrial Area 


RICHARD L. POWELL, Powell & Powell 


Richard L. Powell, of the Dal- 
las, Texas firm of Powell & 
Powell, received his B.S. in 
Civil Engineering from the 
Agricultural and Mechanical 
College of Texas, in 1938. He immediately went to work 
as a draftsman for the City of Wichita Falls, Texas, a 
year later changing jobs to become Junior Irrigation En- 
gineer with the Farm Security Administration of the U.S. 
Department of Agriculture. Shortly before the war, he 
was made Assistant Traffic Engineer of the City of Dallas, 


A PLANNED INDUSTRIAL AREA in any part of 
the country has a common denom- 
inator with all others, though each 
presents a unique set of problems to 
its developers and planners. As civil engineers, 
Powell & Powell, has been associated with a num- 
ber of industrial developments in the southwest. 
One of the most interesting has been the Great 
Southwest Industrial District, 5000 acres. in the 
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leaving this position to join the U.S. Army Corps of En- 
gineers, in June 1941. He was assigned to troop duty as 
Company Commander, Regimental Engineering Officer, 
and Battalion Commander responsible for training and 
for planning and execution of military engineering opera- 
tions in the European Theater. Returning to Dallas, in late 
1945, he became a member of the firm of Powell & Powell 
and has served as resident engineer on construction. He 
is a member of the Society of American Military Engi- 
neers and an associate member of the American Society 
of Civil Engineers. 


exact center of the Dallas-Fort Worth metropolitan 
area, being developed by the Great Southwes. Cor- 
poration. The northern half of this district —- 2300 
acres — now is in the active development st: #e. 
This development lies within the munici»alities 
of Arlington and Grand Prairie, two young cities 
of considerable importance. It is almost b ected 
in an east-west direction by the Fort Worth Dallas 
Turnpike, scheduled for completion this sv met, 
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and it is adjacent to the central toll plaza used 
for access to the Turnpike. The property is bounded 
on the south by transcontinental U.S. Highway 80 
which leads to Dallas or to Fort Worth, with con- 
nections to highways radiating to every part of 
the country. 

Again, it will be divided in a north-south di- 
rection by State Highway 360, planned as an ex- 
pressway for eventual connection to the Interre- 
gional Highway network. Right-of-way for Highway 
360 now is being acquired, and the construction 
of this important link to dual-lane State Highway 
183 and the Fort Worth International Airport to 
the north is assured. 

Quick rail connections on all ten rail lines 
entering Texas are available by way of the Chicago, 
Rock Island, and Pacific Railroad, which has ac- 
quired right-of-way for a connection from the Dis- 
trict to its main line a few miles to the north, 
and by the Texas & Pacific Railroad, with its main 
line immediately south of U.S. Highway 80. 

The Great Southwest Industrial District, or 
GSID, is planned for development by stages. Two 
areas are now in the construction phase. Indus- 
trial Community No. 1 lies immediately north of 


THE COMMUNITY CENTER FOR AREA NO. 1 IS SHOWN 
BELOW IN AN ARCHITECTURAL RENDERING AND AT 
RIGHT IN PLAN VIEW. AREA INCLUDES RESTAURANT, 
SHOPPING CENTER, CHURCH, AND OFFICE BUILDING. 


the Turnpike, and is being prepared for individual 
industrial sites. Industrial Community No. 2 will 
contain individual sites, but its main purpose is 
to provide a warehouse and truck terminal with out- 
standing facilities to serve the whole Dallas-Fort 
Worth metropolitan area. 

The master plan of GSID was prepared by As- 
sociated Architects and Planners, with O’Neil Ford, 
R. S. Colley, A. B. Swank, and S. B. Zisman as 
principals. Specialized consultants were called in 
during the planning stage to advise on traffic- 
ways, railroads, and the warehouse layouts. The 











AERIAL PERSPECTIVE SHOWS AREAS NO. 1 AND NO. 2. THE TRUCK TERMINALS AND WAREHOUSES ARE IN THE CENTER. 


master plan covers the entire 5000 acre tract, from 
which Industrial Communities No. 1 and No. 2 were 
selected. 

Engineering aspects of this project are those 
expected for a new development, but there are some 
notable factors which set GSID apart from the 
normal. These include topography, the size of the 
ultimate undertaking, special economic problems, 
and the division of GSID between two separate 
municipalities. 


Topography 

GSID occupies an area of rolling prairie land 
marked by draws. and valleys. It is traversed from 
west to east by Johnson Creek, a stream of consid- 
erable importance during wet weather — and 
weather has been rather wet of late. Drainage for 
all but a small portion of GSID is carried into 
Johnson Creek by the draws and valleys, which 
flow in a generally north or south direction. Johnson 
Creek is wide and flat in its over-all section. How- 
ever, smaller valleys formed by the draws are 
characterized by gradients of 1% to 2 percent, with 
side wall slopes ranging from 3 to 15 percent. Two 
of these draws have proven significant in the areas 
now under development. These two draws are dry 
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and innocent looking during the extended dry spells 
which characterize this section of the country, but 
they drain large areas and carry torrents of water 
during storms. 


Size of Project 


Proportions of GSID can well be envisaged by its 
approximate maximum over-all dimensions — eight } 
square miles. While material quantities have not 
been estimated as yet for the entire project, the 
2300-acre northern section provides some idea of 
the magnitude of the engineering improvements. In 
the northern half alone there will be approximately 
386,000 feet of water, sanitary sewer, and storm 
sewer construction, of which 82,900 feet i: now 
under contract, and 764,500 square yards of : aving, 
of which 177,000 square yards is now unde~ con- 
tract. The size of the project also means [esign 
factors for drainage areas measured in hunc eds of 
acres and for an estimated ultimate popule ‘on of 
over a hundred thousand persons working — » hur 
dreds of industries. 


Business Economics 


The site for GSID was chosen primarily ‘or its 
strategic location in the center of the Dal s-Fort 
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Worth metropolitan area with its remarkable trans- 
portation facilities, plus the fact that a large area 
of undeveloped property was available in one tract. 
These advantages were deemed sufficient to justify 
the extra effort and cost required to transform the 
topography to fit an industrial layout. In the de- 
velopment phase of GSID, good business sense dic- 
tates a minimum outlay of funds for construction 
until revenue from the project becomes available. 
Accordingly, early contracts are being prepared for 
construction of only those improvements that are 
essential to the areas of initial development. Gen- 
erally, it has been possible to design these first im- 
provements so they may be incorporated without 
duplication or loss of efficiency into the ultimate sys- 
tems as the project develops. 

















Political Subdivisions 


GSID, with its 5000 acres, is as large as a fair- 
sized city, but a part of the area (approximately 
500 acres by Grand Prairie and 1800 acres by Arling- 
ton) was already under first reading when it was 
acquired. Since that time, both cities have passed 
final readings so that the entire property now lies 
in one or the other. This condition has not presented 
a great obstacle, but it has raised questions based on 
differences in city policy. The greatest difficulty has 
arisen in the platting of Industrial Community No. 1, 
where the limit line dividing the two cities cuts due 
east and west across the property. This has required 
special consideration in preparation of the plat and 
in the design of the water system. 

A minor problem having to do with the need for 
separate water systems to serve Industrial Com- 
munity No. 1 will resolve into an advantage in the 
ultimate layout, as it is planned to install reversible 
flow m<ters in at least two points to interconnect the 
two sy:tems. This will provide GSID with two major 
sources of water. Currently, the problem will be 
solved: »y connecting the systems in two places with 
valves ‘hat normally will remain closed. 


























Prelimi: ry Studies 
The .aster plan for GSID was developed by As- 











sociate Architects and Planners on a scale of 1” = 
400’. I ir work was based upon contour maps pre- 
pared ~ aerial photogrammetric methods on the 
Same s /e and with a contour interval of five feet, 
and a} >perty map prepared from deed records. 






Engi: ering studies began in May 1956, with the 








first px iminary analysis of grading. This analysis, 
approxi. ate as it was, disclosed the need for a great 
deal of  rthmoving to develop the required grades. 
Shortly ..‘ter this, prior to development of a grading 





Plan, thc first grading contract was awarded. This 
would apoear hasty, but it took advantage of a good 
bidding atmosphere at a time when several large 
grading contracts on the Turnpike were nearing 
Completion — and it provided equipment for a 
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ground breaking ceremony of proportions appropri- 
ate to the size of GSID. A grading plan to move 
300,000 cubic yards of dirt from an obviously high 
area into a draw that would require fill was quickly 
prepared, and work began. The grading plan for 
Industrial Community No. 2 was continued to per- 
mit extension of the initial contract. 

Preliminary layouts for water, sanitary sewer, 
and drainage lines were prepared for the area east 
of State Highway 360. Design criteria for indus- 
trial areas, including adequate fire protection, were 
considered in the design of the water system. This 
plan was reviewed and approved by the Fire Pro- 
tection and Engineering Bureau of Texas. 


The pattern for the sanitary sewerage system was 
pretty well defined by the City of Arlington’s new 
30-in. outfall sewer down Johnson Creek to a new 
5-mgd disposal plant. The whole area of GSID 
drains to this sewer with the exception of the valley 
of the large draw across the southeast part of the 
project. This valley drains across Grand Prairie 
east of GSID. Portions of this valley now being de- 
veloped in GSID will be sewered through lift sta- 
tions discharging into the system flowing into the 
Johnson Creek outfall until such time as Grand 
Prairie extends its facilities to provide service. 

Sanitary sewers follow the topography and ignore 
political subdivisions, so a large area of Grand 
Prairie will be sewered into Arlington’s outfall 
sewer and disposal plant at the present, and in 
the future, a large area of Arlington will be served 
by Grand Prairie facilities. The two cities have an 
agreement regarding these services. 

Through the advantage of good natural drainage, 
the preliminary drainage plan was defined by topog- 
raphy, modified to some extent by the grading plan. 
Drainage systems were laid out to follow drainage 
courses except in instances of realignment to avoid 
conflict with the master plan pattern. 

Drainage problems in GSID are distinctly dif- 
ferent from those encountered in most industrial 
areas in this vicinity where many are located in 
low, flat flood-plain areas reclaimed by levees. In 
such districts, the problem is generally to get enough 
fall, frequently working between narrow ranges 
from warehouse floor elevations to high water eleva- 
tions in flood storage basins. In GSID, there is 
gradient to spare and, while there is a flood condi- 
tion to consider in Johnson Creek, it is far removed 
from building sites. Johnson Creek, itself, has been 
recognized from the beginning of the project as an 
ideal park area. 


Design Phase — Surveying 

The only maps available of GSID at the time en- 
gineering design work began were the contour map 
and the master plan. There was no up-to-date sur- 


vey of the area. 
Brookes Baker, Surveyors, of Fort Worth, were 
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retained to make an accurate boundary survey of 
the property and prepare the boundary plat. This 
property was familiar territory to John Baker, who 
now heads the third-generation firm of surveyors. 
An allowable error of 1 in 10,000 was specified for 
this survey; the work was closed with an error 
of 1 in 11,000 or better. 

In the meantime, parallel base lines on each side 
of the Turnpike were being established and tied 
in to the horizontal control net for the Turnpike. 
These base lines, running due east and west, were 
used to set up triangulation nets over the entire 
project. They were tied in to the Texas State Co- 
ordinate System (Lambert projection), which had 
been used on the Turnpike, and coordinates based on 
this system were computed for all control points. 
Likewise, the completed boundary survey, after 
necessary adjustments were made, was coordinated. 
Bench mark level circuits were run between a U.S. 
Coast and Geodetic Survey bench mark at the south- 
east corner of GSID, a Texas Highway bench 
mark on U.S. Highway 80, and three Turnpike 
bench marks spaced about equally across the site. 

Standard survey equipment and methods were 
used for both horizontal and vertical control. Care 
and accuracy were required of the field parties, and 
very good results were obtained. All work was 
checked and closed in the field. While the closures 
of one or two hundredths for each circuit no doubt 
had compensating errors, the consistency with which 
circuits checked with each other indicates a reli- 
able system of bench marks over the entire project. 


Platting and Computation 


Due to the urgency of getting construction under 
way, platting and computation on GSID actually 
followed the start of grading operations. This turned 
out to be an advantage, as it became necessary to 
alter the platting to reduce the grading quantities, 
particularly in Industrial Community No. 1. Both 
Communities were laid out in rectangular pattern 
by the planners, simplifying the computations in a 
way very refreshing to a computing section ac- 
customed to working with curvilinear residential 
plats for several years. The only curves encountered 
were railroad curves, and these were, in most in- 
stances, repetitious throughout the plat. However, 
it was found that the plat of Industrial Community 
No. 1 would fit the ground much better by warping 
the pattern, which made every block and nearly 
every tract a problem within itself. 

Platting was based upon key distances and angles 
scaled or protracted from the 1” = 400’ scale master 
plan. From these controlling dimensions, the re- 
mainder of the courses and distances were computed, 
each block being closed on itself and each segment 
within the blocks, as divided by railroad strips, being 
closed on itself. All points of intersection, curve ends, 
and block corners were coordinated and will be ac- 
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curately and permanently monumented on the 
ground as construction is completed. 

Each plat is prepared on a scale of 1” = 200, 
which is a convenient scale for use during computing 
and also provides a suitable base map for inclusion 
with improvement plans. These base maps also serve 
as key maps for the filing of plats, which must be 
prepared on a scale of 1” = 100’ to meet the require- 
ments of Arlington and Grand Prairie. A slight com- 
plication developed in Industrial Community No. 1, 
divided between the two cities, in that Arlington re- 
quires plats on 22” x 36” sheets while Grand Prairie 
requires 24” x 30” sheets. This plat was drawn up on 
one large hard copy and traced off on sheets of the 
proper size for each city. 


Grading 


Grading plans of Industrial Communities Nos. 1 
and 2 have two things in common — they each re- 
quire the movement of large quantities of earth, 
and it is difficult to obtain allowable railroad 
grades without moving even more earth. The first 
grading operation took place in Industrial Com- 
munity No. 2, with the award of a contract for 
300,000 cubic yards in May 1956. The grading plan 
for this initial contract was, of necessity, prepared 
from sections platted from the contour map. This 
contract has been extended and the grading plan 
completed, based upon cross-sections, the entire 
area of both communities having been sectioned on 
a grid system measuring 200 feet each way. These 
grid elevations are supplemented by elevations de- 
fining ridges, draws, and grade breaks. 

Elevations for the most part have been platted 
on long east-west sections, but where increased 
accuracy can be obtained, they have been platted 
on shorter north-south sections. These sections are 
used first for laying grades and, finally, for com- 
puting payments by the method of average end areas. 

Grading requirements for Industrial Community 
No. 2 were set by the warehouse - truck terminal 
complex. This complex consists of three pairs of 
warehouses nearly 1600-ft long, each pair being 
served by a common railroad strip and each being 
flanked by large truck maneuvering areas, and of 
two truck unloading docks extending for a «istance 
of 1900 feet. The whole complex is serve! by 4 
“Towveyor,” an endless chain device for moving 
warehouse trucks. The north-south length «° ware 
houses and truck docks demands zero grac»s. Ze 
grades are also desirable in the east-west © ection, 
because of the Towveyor. However, a desir: | maxt 
mum grade of two percent was allowed -hen i! 
was found that topography would not al w ze? 
grades both ways. These criteria defined th: rading 
problem for the warehouse area, and from ‘here it 
became a matter of juggling grades to reach alanced 
cut and fill quantities. The planners wise! set the 
warehouse and truck terminal complex on the 
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largest and flattest hilltop they could find, but it was 
not large enough or flat enough for the requirements. 
Nearly two-million yards of dirt will be moved to 
complete grading in Industrial Community No. 2. 

Industrial community No. 1 grading problems 
were centered around the rail layout. This area is 
characterized by a series of draws and finger ridges 
pointing north to Johnson Creek. The most attractive 
layout provided a pattern of long streets and rail 
strips running east and west across the development. 
This plan, however, forced the rails across the 
steep walls of the draws and also created a series 
of lows in the streets which could not be drained 
without expensive storm sewer construction. This 
plan was unworkable without a tremendous grading 
effort, 2nd was discarded. 

The alternative plan provided north-south streets 
and ra'l strips, with an east-west street parallel- 
ing the Turnpike on the south and another parallel- 
i < adjacent to Johnson Creek on the north. 
This p'an originally followed a rectangular pat- 
tern — except for the winding street along John- 
k — until it was found that grading quanti- 
‘ excessive. It then was discovered that by 
twistin: the layout about 14 degrees out of square, 
the str -ts fell in the draws, and the rail strips 


landed n top of the ridges. This slight twist re- 
duced . rth quantities by more than 300,000 cubic 
yards, ich more than justified the additional work 
require for platting. 


The - il layout in Industrial Community No. 1 
served ; a backbone whose grades governed the 
entire ¢ ding plan. A maximum rate of grade of 
1% perc: it was used for lead tracks, with 5 percent 
as the :.aximum for streets. Industry sites were 
graded io drain from rail strips to streets with 
Slopes between 1 and 4 percent. The 144-percent 
grade on the railroad lines, while steep compared 
to grades encountered in flat land developments, 
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CLUB RESTAURANT IN THE COMMUNITY CENTER IS OF TYPICAL CANDELA HYPERBOLIC PARABOLOID DESIGN. 


does not present a problem in view of the vast area. 

These criteria defined the problem for the grad- 
ing plan of Industrial Community No. 1. The series 
of north-south draws and ridges, with their side 
slopes as high as 15 percent, had to be equalized 
— the highs cut down and the lows filled. Further, 
with the general north-south gradient of around 5 
percent in this area and with a series of north- 
south rail lines set to a maximum grade of 1% 
percent, it was necessary to tilt the entire plane of 
the development between the Turnpike and Johnson 
Creek. This permitted a balance of cut and fill 
quantities in excess of a million cubic yards of earth. 

Soil underlying GSID is generally composed of 
clays, including some sandy clays. It is underlain 
by shale at a depth of around 40 feet and contains 
some strata of hard sand rock. The material en- 
countered in grading operations has consisted of 
the clays, and has been handled easily by the 
rubber-tired pulls. The specifications called for 
sufficient equipment to prosecute the work at the 
rate of 20,000 cubic yards a day, a figure which 
has been regularly exceeded by the contractor. 
The specifications also called for fill to be placed 
in compacted layers with density of 90-percent Proc- 
tor, to minimize subsequent settlement. This is im- 
portant in that streets, with utilities, are generally 
in the fill areas. 


Drainage 


The topography of GSID assures rapid run-off of 
storm waters in well-defined drainage courses. The 
grading operations have changed the sections and, 
to some extent, the location of these drainage 
courses, but not their existence. Storm water is 
carried in the streets to the extent that gutter 
sections are adequate, after which it is picked up 
in storm sewers. Even with the favorable grades 
throughout, extensive storm sewer construction is 
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required because of the very size of the project 
and the concentrations anticipated. 

Storm sewers are designed for storms of five- 
year frequency, using imperviousness factors of 90 
percent in the warehouse and truck terminal area 
and 70 percent on the remainder of the project. 
Flood stage for Johnson Creek is based on a 25-year 
storm frequency, and sewers discharging into the 
creek are designed to operate under those conditions. 

The two major drainage courses passing through 
GSID, other than Johnson Creek, will require large- 
sized conduit when they are enclosed. The draw 
heading in Industrial Community No. 2 and draining 
north through Industrial Community No. 1, drains 
over 200 acres and will discharge 370 cfs into the 
creek during a five-year storm. The draw cutting 
through Industrial Community No. 2 drains 50 acres 
south of U.S. Highway 80, and a total of 310 acres 
as it leaves the area of initial development. This 
drainage will be designed for a flow of 600 cfs dur- 
ing a five-year storm. These two drainage courses 
are being left open at present, except in areas of 
immediate development. 


Water Supply and Sanitary Sewers 


Water for GSID will be supplied by Arlington 
and Grand Prairie within their respective limits. 
Each city is able to supply the water required for 
initial development, and each has a program of 
staged construction designed to keep abreast of 
estimated GSID demands. Both Grand Prairie and 
Arlington have supplemented their original well 
supply, Grand Prairie having a connection to the 
Dallas water system and Arlington a connection to 
the Fort Worth system. 


The master water plan contemplates a 24-in. main, 
or its equivalent, traversing GSID and connecting 
the Arlington and Grand Prairie systems through 
a reversible flow meter. This arrangement will pro- 
vide the district with a dual source of water and 
will benefit the two cities by providing additional 
pressure in case of emergency. The water plan is 
based upon estimated light industry demands, with 
ample allowance for fire protection. Cast iron or 
steel-cylinder prestressed concrete pipe will be used 
throughout. The first contracts for water mains 
have been for 12- and 16-in. lines, which will be 
adequate for initial development and will become 
secondary loops in the ultimate system. 

The sanitary sewerage system for GSID naturally 
falls into three major divisions, the largest being 
the area comprising all of Industrial Community No. 
1 and about the north third of Industrial Community 
No. 2 which drains directly into Arlington’s 30-in. 
outfall sewer along Johnson Creek. This has been 
subdivided for economy of construction into two 
systems, one emptying east and the other west. 

The west end of Industrial Community No. 2 
drains to Highway 360, which drains north to John- 
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son Creek. This area will be sewered separaiely, 
following this drainage course. 

Development in the third area, which drains to 
the east through Grand Prairie, will be sewered by 
way of a lift station into the Johnson Creek system. 
The initial development in this valley is somewhat 
limited, and the use of lift stations is indicated until 
such time as development in Grand Prairie justifies 
the construction of a trunk sewer. Use of package 
lift stations is contemplated to permit re-use at other 
locations in later development. 

The Arlington sewage disposal plant is designed 
for 5-mgd capacity with provision for expansion to 
a capacity of 10-mgd. An additional 10-mgd capacity 
can be provided by constructing a parallel plant 
on property already acquired for that purpose. 


Paving 


Streets in GSID are planned in three widths of 
right-of-way — 80, 100, and 120 feet. Paving sec- 
tions on these streets are 60 and 80 feet face-to-face 
of curb on the first two, and dual 40-ft lanes with 
median strip on the 120-ft right-of-way. In the initial 
stages of construction, all streets will be paved as 
dual 22-ft lanes, with outer curbs in their final posi- 
tion. The wide median will be planted until such 
time as additional roadway width is required. 

A pavement section of 7-in. asphaltic concrete 
with 30-in. concrete curb and gutter, all on a 6-in. 
sand-clay base, was selected as the best design at 
greatest economy. This decision was reached after 
considering a number of flexible base designs and 
subbase stabilization treatments. Sand for base 
treatment is available on the site, and the cost of 
asphaltic concrete was competitive with built-up 
flexible base designs. 


Criteria of Improvements 


The nature of GSID and the expressed intention 
of making it a select site for industry, make man- 
datory a high standard of design and construction. 
Design factors and specifications are in keeping with 
these standards. All construction is planned to give 
long years of service at low maintenance cos‘ 

However, the initial construction costs ar’ being 
held to a minimum consistent with the n:‘ure of 
the project until revenues make GSID self- ustain- 
ing. This is being done by scaling down tl» scope 
of construction rather than by skimping or design. 
Thus, all improvements now being installed sre de- 
signed to fit into an ultimate over-all pl: :. This 
plan, while formulated for the entire proje , must 
remain flexible because of the impossibility 2f pre 
dicting the full nature or direction of deve pment. 
GSID is so large and offers so many fec :res 
industry of every type — other than vei heavy 
manufacturing or processing — that imp: ’ement 
plans and platting must be subject to chang: ‘0 —_ 
the future requirements. 
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Only Steel Pipe gives 
all these advantages! 


For FIRST SECURITY... The security of 
steel pipe heating and cooling! 


Salt Lake City’s new First Security 
Building is ultra-modern in more than 
just appearance. It features dual zone 
air conditioning in which steel pipe 
serves for the steam, chilled water and 
condenser water lines throughout the 
12-floor heating and cooling system. 
Nearly a mile of steel pipe—40,000 
pounds— from the basement boiler and 
chiller installation to the penthouse 
condensers was required. 

Steel pipe is first choice for wet heat- 
ing... proved in almost 70 years of hot 
water and steam heating applications. 
Its extended use in modern dual sys- 
tems for cooling as well as heating 
results, logically, from that acknow- 
ledged superiority. 

Yes, for heating and cooling, snow 
melting, fire sprinkler systems, plumb- 
ing, power, steam and air lines, irriga- 
tion, and structural purposes, it is the 
most widely used pipe in the world! 


© Low cost with durability 

© Strength unexcelled for safety 

© Formable—bends readily 

¢ Weldable—easily, strongly 

¢ Threads smoothly, cleanly 

® Sound joints, welded or coupled 
® Grades, finishes for all purposes 
* Available everywhere from stock 
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HEATING PLATENS WITH HIGH TEMPERATURE WATER MAKES POSSIBLE AUTOMATIC PROGRAM CONTROL FOR THIS PRESS. 
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High Temperature Heating With Liquids 


BERNARD S. BREITMAN, Associate 


American Hydrotherm Corporation 


Bernard S. Breitman obtained his 

Bachelor's Degree in Mechanical 

Engineering from the College of 

the City of New York in 1947 and 
his Masters Degree in Mechanical Engineering from New 
York University. He did post-graduate work in thermo- 
dynamics and heat transfer at the University of Wisconsin. 
Mr. Breitman was an instructor in thermodynamics and 
heat power at the College of the City of New York prior 
to joining American Hydrotherm Corporation. He has 
been with American Hydrotherm since 1948, with the ex- 
ception of an extended leave of absence spent with the 
Electric Boat Division of General Dynamics Corporation, 
where he worked on heat transfer applications for the first 
nuclear powered submarines, the Nautilus and the Sea 
Wolf. In 1956 he became an associate in the firm. He 
holds a professional engineer's license in the State of New 
York and is a member of the National Society of Pro- 
fessional Engineers, the American Society of Mechanical 
Engineers. the Air Force Association, and Armed Forces 
Chemical Association. } 
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MANY MODERN INDUSTRIAL processes require 

high temperature, uniform heating 

Cp oncluaine, by means of an indirect heat trans- 

fer medium. Consulting engineers 

in serving their clients should be familiar with these 

high temperature heating systems. They should 

understand their process applications, the available 

heat transfer media, and the thermal system equip- 
ment for handling the fluids. 


Advantages of Liquid Heating 


Liquid heating systems, in general, are n 
vantageous than vapor or gas heating syst 
process applications requiring close tem} 
control, uniformity of temperature across th« 
heat transfer surface, and alternate hea’ 
cooling cycles. 

Unlike vapors, liquid flowing through a 
the same film coefficient of heat transfer at < 
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ground the periphery at any given cross section. The 
variation will occur only in the axial direction, and 
in applications requiring extremely close tempera- 
ture control, this variation can be made almost non- 
existent by sufficient circulation to limit to a small 
magnitude the temperature difference between inlet 
and outlet. 

On the other hand, condensing vapors, flowing 
through a tube or passage, produce a heat transfer 
rate that is higher in the region of the top surface 
of the tube, and lower towards the bottom. This is 
due to the collection of condensate at the bottom. 
The rate of heat transfer declines more and more 
towards the outlet where there is more condensate. 














Test Results 


Exact investigation of this subject has been con- 
ducted by the late Prof. Max Jakob. Fig. 1, repro- 
duced from Jakob’s Heat Transfer, shows the dis- 
tribution of film thickness around the passage 
perimeter. Quoting from this work, “In these tests, 
the temperature at the bottom was found to be much 
smaller than at the top, because of the increase of 
film thickness from top to bottom. The flow of con- 






























FIG. i—STUDIES BY JAKOB SHOW THICKNESS AND 
VELOCITY OF WATER FILM INSIDE A HORIZONTAL 
TUEB= IN WHICH FLOWING STEAM IS CONDENSING. 




















FIG. 2—TIME VS TEMPERATURE CHART FOR TYPI- 
CAL PLASTIC PRESS HEATING AND COOLING CYCLE. 
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FIG. 3—-COMPARISON OF PLATEN SURFACE TEMPERA- 
TURE FOR HOT WATER AND STEAM HEATED PRESSES. 


densate in axial direction caused an increase of 
this difference in the flow direction.” 

For processes requiring alternate heating and 
cooling, it will be apparent that the use of the same 
heat transfer medium for both cycles will allow a 
completely closed cycle to be maintained at all times. 
The use of vapor heating and liquid cooling on the 
same heat transfer surface introduces air and im- 
purities into the system and results in scaling and 
other harmful effects. 

Further, the application of controlled rate of heat- 
ing or cooling through the use of programming con- 
trols is essential to certain processing procedures, 
such as in plastic laminating and metal bonding, and 
this can be accomplished most readily by the use of a 
liquid heat transfer medium. 


Process Applications 


Platen press processing finds important applica- 
tions in the plastics, hardboard, chipcore, and metal 
bonding industries. Processing requirements call for 
thermal gradients to be applied between the platen 
and the work by means of a heating or cooling agent 
flowing through passages in the platen. One example 
of a process cycle is given in Fig. 2 which shows a 
typical temperature vs time curve required for a 
plastics press. 

It is important to maintain the surface tempera- 
ture as uniform as possible, especially during the 
holding cycle, as this usually has a direct bearing on 
the properties of the finished product. Fig. 3 shows 
a comparison of surface temperature uniformity for 
a platen heated by steam, and for a platen heated 
by water of equal inlet pressure and temperature. 

In a platen press used for the production of 
decorative laminates the temperature of the platens 
must be coordinated with the pressure applied on the 
laminates, and the temperature control equipment 
works directly in conjunction with the hydraulic 
cycle which controls the pressure applied on the 
work. At the plant shown in the photograph of the 
platen press, the temperatures applied to the platens 
are controlled automatically throughout the cycle by 
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LIQUID HEATING MAKES IT POSSIBLE TO HAVE EACH 
CALENDER ROLL AT A DIFFERENT TEMPERATURE. 


means of a cam operated program control system. 
The temperature program controls are shown on the 
left panel, and the controls for the hydraulic cycle 
are shown on the right panel. An automatic program 
control such as this only can be accomplished by 
using a liquid heat transfer medium, which in this 
installation is high temperature water. 


Calenders 


High temperature liquid heating and cooling sys- 
tems have gained such prominence in calendering 
applications for the plastics, rubber, and other in- 
dustries using this production method, that virtually 
all new calenders are being designed to accommo- 
date liquid heat transfer. For example, the four- 
roll calenders shown in the photograph are used for 
processing plastics such as vinyls. The plastic is 
forced into banks before being forced through the 
nip between pairs of rolls. In these banks sub- 
stantial frictional heat is created in the plastic. This, 
together with heat conducted from the roll, produces 
the proper processing temperature. Depending upon 
the operating conditions, each roll must be main- 
tained at a different temperature, which may repre- 
sent either heating or cooling. 

Where previously the roll temperature was main- 
tained by admission of high pressure steam or cool- 
ing water as required, depending to a large extent 
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on the skill of the calender operator, a high tem. 
perature liquid heating system now provides com- 
pletely automatic control of the operation and per. 
mits a smooth transition from heating to neutral 
to cooling. 

For the processing of most vinyl films, roll tem. 
peratures of 300 to 350 F are required, making high 
temperature water the most practical heat carrier in 
this application. In general, a deviation in roll sur- 
face temperature above 5 F cannot be tolerated. 


Thermal Circuits 


Fig. 4 shows alternate thermal circuits used for 
calendering systems. The single roll system uses a 
separate pump for each roll, thereby always main- 
taining a constant circulation rate through the roll: 
the factory system makes use of one pump to cir- 
culate the heating medium, and another to circulate 
the cooling medium. A blending arrangement in 
front of each roll permits the maintenance of any 
required temperature. The type system to be used 
depends upon desired uniformity of roll surface tem- 
peratures, comparative sizes of heat exchange and 
pumping equipment, and other factors involved in 
the operation. 

Whereas present liquid systems for calenders are 
controlled from the liquid temperature at each roll, 
a further refinement is possible by a new calender 
surface temperature control, as shown in Fig. 5. This 
device was invented by Mr. Paul L. Geiringer, Chief 
Engineer of American Hydrotherm Corporation. As 
the fluid flows through the roll from point 1 to point 
2, its temperature suffers a rise or fall depending 
upon whether the roll surface temperature t, is 
hotter or cooler than t,, indicating that cooling or 
heating of the roll is taking place. The temperature 
difference (t; — te) may be used to indicate the rate 
and direction of heat transfer, provided the quantity 
of flow is practically constant. From this tempera- 
ture difference the surface temperature t, can be 
computed by the device, and the liquid temperature 
t; automatically adjusted to keep t, constant at any 
desired level. This principle is the basis of the patent. 


Kettles 


The heating of kettles and reactors with icketed 
or internal coil construction finds applic*tion im 
many industries, such as paint and varnish, « emical, 
drug, and pharmaceutical. A common but e* oneous 
objection to the use of liquid heating in ‘ 2se 4P 
plications is that heat will be transferred mu quick- 
er if a condensing vapor heating medium i» «sed. 

However, it must be recognized that ¢ com 
trolling resistance to heat flow exists on th orocess 
fluid side, and even substantial differenc' in the 
film coefficients of the various heat trans! media 
under consideration have little effect on th: »ver-all 
coefficient of heat transfer. 


A comparison of the film coefficients a cone 
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densing vapor versus its liquid will further indicate 
that, with properly designed velocities, the liquid 
media often will produce a higher coefficient. For 
example, an average value for the film coefficient 
for condensing Dowtherm vapor is somewhat over 
200 Btu per hr per sq ft per deg F, a value which 
easily can be exceeded by Dowtherm liquid. 

A photograph shows the control panel for a ther- 
mal liquid heating and cooling system serving a 3500 
gallon glass-lined kettle used in the manufacture of 
heat and light stabilizers for polyvinyl chloride. The 
thermal liquid used in this project is Aroclor, oper- 
ated at a maximum temperature of 550 F. 

In order to provide good circulation rates of the 
liquid, the jacket should be properly baffled, or 
agitator nozzles should be employed. A more recent 
dimpled jacket design also provides good circula- 
tion characteristics. 














Miscellaneous Applications 





High temperature liquid heating media advan- 
tageously serve process equipment such as ovens, 
autoclaves, and chemical process heat exchangers: 
Liquid heating is generally to be preferred in de- 
signs using long banks of coils, thus avoiding the 
possible blanketing effect of condensate. This allows 
controlled circulation with accurately predictable 
heat transfer rates. 

Liquids make possible the use of heat-accumulator 
systems to relieve the instantaneous load on the 
heating plant. Fig. 6 shows a liquid heating and 
cooling system incorporating an accumulator which 
stores high temperature liquid during the nonheating 
portion of the process cycle. Fig. 7 shows a com- 
parison between the instantaneous steam consump- 
tion of a typical platen press and that of the same 
press heated with water with and without an ac- 
cumu!.tor. High temperature water requires a maxi- 







































FIG. 1—-COMPARISON OF SINGLE ROLL SYSTEM AND 
FACTORY SYSTEM FOR CALENDERING MACHINERY. 
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FIG. 5—-CONTROL SYSTEM AUTOMATICALLY FITS INLET 
TEMPERATURE TO DESIRED SURFACE TEMPERATURE. 


mum rate of 13.5 tons of steam per hour compared 
with a rate of 17 tons of steam per hour for steam 
heating. When an accumulator of 875-cu ft capacity 
is added to the system, the maximum rate of steam 
consumption is reduced to only 6 tons per hour. 


Liquid Heat Carriers 


After reviewing the applications and advantages of 
liquid phase heating systems, it is interesting to sur- 
vey the field of available liquid heat carriers, their 
temperature ranges of operation, and notable physi- 
cal characteristics. The following tabulation lists a 
number of currently used liquids together with the 
approximate temperature ranges in which they have 
been applied. 





Liquid Heat Carriers 





Recommended Operating Temperatures—Deg F 


Minimum Maximum 





Water 40 400-450 
Heat Transfer Oils 100 500-550 
Aroclors 50 550-600 
Ary] Silicates 0 600-650 
Dowtherm 70 650-700 
Eutectic Salts 320 1000-1200 





Of all the compounds available, water is by far 
the best heat carrier. It has the highest specific 
heat and the best heat transfer properties. It has 
the great disadvantage, however, that at tem- 
peratures above 450 F, its vapor pressure becomes 
too high and the equipment required for containing 
it becomes too expensive compared to that for 
other liquid heat carriers. 

Hydrocarbon heat transfer oils operate in un- 
pressurized systems, but generally have the poorest 
heat transfer properties and the highest viscosities 
at lower temperatures. Aromatic heat transfer oils 
have been developed in recent years that allow a 
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FIG. 6-ACCUMULATOR STORES HIGH TEMPERATURE 
LIQUID DURING NONHEAT PORTION OF PROCESS. 


wider operating temperature range, have good 
viscosity characteristics at temperatures below 100 
F, and allow operation up to about 600 F. 

Aroclor 1248 — chlorinated diphenyl — can be 
operated in unpressurized systems up to 600 F, 
and somewhat higher in specially designed systems. 
It has the very great advantage of being non- 
flammable and has found considerable application 
in processes subject to fire hazards. It can be 
circulated by a centrifugal pump at temperatures 
down to about 50 F. 

The aryl silicate family provides fluids which 
remain in the liquid state and at negligible vapor 
pressure from -40 F up to 700 F. High fire points, 
high specific heat (up to 0.7 Btu per lb per deg F), 
and low viscosity characteristics make these fluids 
ideal for heat transfer applications in wide-range 
heating and cooling circuits. At present, these 
fluids are available only from pilot plant production, 
and the cost is therefore higher than for the more 
common heat transfer fluids. 

Dowtherm A — a mixture of diphenyl and 
diphenyl-oxide — can be operated at temperatures 
up to 700 F. In well designed systems where thermal 
breakdown is avoided by maintaining high veloci- 
ties and consequently low temperature drops 
across the Dowtherm film in the boiler, it may be 
used up to 750 F. At this temperature, the vapor 
pressure is approximately 160 psia. It is an in- 
flammable fluid, and precautions must be taken in 
the design and operation of a system. At high tem- 
peratures, its surface tension is low and the system 
must be well constructed and maintained to prevent 
penetration and leakage. 

Eutectic salts, such as mixtures of sodium ni- 
trite and potassium nitrate, have been applied 
successfully in a number of plants and can be used 
in unpressurized systems up to a maximum tem- 
perature of about 1200 F. Thermal equipment 
should be of stainless steel construction for operat- 
ing temperatures above 900 F. These salts have high 
freezing points, in the neighborhood of 300 F, and 
proper drainage and tracing facilities must be in- 
corporated to handle the salt on plant shutdown. 
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Liquid metals such as sodium and sodium-potas- 
sium eutectics are finding some application in high 
temperature heating systems, especially in nuclear 
plants and test facilities. 

The silicone group seems to be most promising 
as heat carriers for future high temperature heat- 
ing applications. Quantities now produced are small, 
however, and the price is prohibitive for commercial 
installations. 


Equipment Design 

To generate high temperature water, any of the 
standard steam boilers may be used with modifica- 
tions to permit the drawing off and circulation of 
water to the consumer and back to the boiler. The 
steam space can be used to accommodate expansion 
of water in the system. Forced circulation boilers 
offer particular advantages, especially in large multi- 
boiler installations. 

For heating organic thermal liquids, very careful 
attention must be given to the heater selection. One 
of the major problems to be met is the prevention 
of thermal breakdown of the fluid. Thermal break- 
down will occur in that portion of the fluid which is 
subject to temperatures above its decomposition 
point. In a heater, the fluid most subject to decompo- 
sition is the film closest to the flame. 

It will be apparent, therefore, that in order to 
operate at the highest permissible bulk temperature, 
the temperature drop across the film must be kept 
to the minimum. This is accomplished by designing 
for high liquid velocities producing high film co- 
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FIG. 7—COMPARISON OF STEAM CONSUMPTIC: 
PLATEN PRESS HEATED IN THREE DIFFEREN 
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CONTROL PANEL FOR A THERMAL LIQUID HEATING AND COOLING SYSTEM FOR GLASS-LINED PROCESS KETTLE. 


efficients and low film temperature drops for a given 


heat flix. 
Heate: Types 

This °ffect can be obtained most readily by using 
forced circulation water tube type heaters. Fire 
tube eaters, however, are now available with 
intern: circulation and high velocities which ac- 
comp! } similar results, especially in the smaller 
size ra» ses, 

It is .lso necessary to take into account the pos- 
sibility of having the circulation through the heater 
sudde y stopped during operation. The heat stored 
in the heater should not be so large as to cause 
sufficic 1t temperature rise for decomposition to 
start i the liquid. 

Circula; ng Pumps 

The jumps used for circulation should be selected 
to mee! the high temperature requirements. For 
service above 400 F, construction should be of cast 
steel with stainless steel trim. Bearing housings 


and stuffing boxes should be water cooled. Me- 

































chanical seals are to be preferred for this service. 


System Construction and Trim 


Piping systems for virtually all the media dis- 
cussed should be standard Schedule 40 black iron 
pipe. All piping and fittings above 1-in. diameter 
should be flanged or welded, as many of the liquids 
have tendencies to penetrate screwed joints. 

Valves specified for high temperature service 
must be of cast steel construction with stainless 
steel trim. Stuffing boxes must be equipped with a 
packing material adequate for the service, and must 
be long enough to safeguard against losses. 


Future Developments 


The trend in industrial processing applications is 
apparently toward higher temperatures and more 
accurate control of the process. It is to be expected 
that liquid heating systems will be used more 
extensively throughout industry, and that new 
thermal liquids allowing operation at higher tem- 
peratures will be developed and marketed at 
reasonable costs. mm 
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CLIMAX 


Engines For Water Works Standby and 
Peak Load Power...Up to 605 H. P. 


Climax engines have proved their 
dependability to consulting 
engineers, plant superintendents and 
city officials for well over 
20 years. 
They know that when normal 
utility power is interrupted... motor 
power fails... or peak loads 
are encountered... plenty of standby 
power is on hand to take 
over for as long as necessary. 
Each of the engines illustrated 
is capable of operation on natural 
gas, butane, gasoline or a 
combination of any two of these 
fuels. Accessories suited to 
individual applications are available. 
Write direct for complete 
information, bulletins 


or engineering consultation. 


R-110—4 cylinder, 130 max. hp. at 
rpm. 
R-165—6 cylinder, 192 max. hp. at 


rpm. 
Ask for Bulletin SA-609 


V-80—8 cylinder, 340 max. hp. at 
rpm. 
V-85—8 cylinder, 390 max. hp. at 
1200 rpm. 
Ask for Bulletin SA-584-B 





K-67—6 cylinder, 265 max. hp. at 
rpm. 
K-75—6 cylinder, 302 max. hp. at 
1200 rpm. 
Ask for Bulletin SA-610 


V-122—12 cylinder, 520 max. hp. ot 
200 rpm. 
V-125—12 cylinder, 605 max. hp. ot 
200 rpm. 
Ask for Bulletin SA-542-D 


Important Features: 


@ Instant, easy starting— smooth operating. 


@ High mechanical efficiency for years of 


trouble-free service. 


@ Operation over wide speed range with- 
out encountering criticals. 


@ Easy maintenance. 





ENGINE § 
MANUFACTU 


208 C S.LaSalle St. ¢ Chicago 4, Illinois 





COMPANY 


Factory—Clinton, lowa District Office—Dallas, Texas 
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You Can Train the Men You Need 


ARTHUR L. SPAET, Partner & Chief Engineer 


Slocum & Fuller, Consulting Engineers 


Arthur L. Spaet received his Bachelor's Degree in Me- 
thanical Engineering from the City College of New York. 
Before the war he had several years of experience in the 
building “rades and then became an officer in the U.S. 
Amy Sicxal Corps during the war years. Since the war 
he has hd ten years of engineering design experience 


CONSL UTING ENGINEERS, to obtain much- 


needed employees for today’s accel- 
ge 3 erated building pace, could resort to 
the “I can pay more than you can” 
approach: But they would be sucked into an in- 
Hationar; tornado, and they would be encouraging 
the lootir: of the men on their own staffs. 
_ Beside: I have learned through experience with 
many of hose who demand higher prices that the 
er pi ce tag rarely is proof of proficiency. And 
Out-o'-line wages lead to prohibitive costs and 


we most -nfair to present staff members. 
Employ-e pools have been suggested as one road 
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in plumbing, heating, ventilating, air conditioning, and the 
other mechanical and electrical aspects of engineering 
design for commercial and industrial applications. He 
joined Slocum & Fuller in 1949 and is presently a partner 
and chief engineer. Spaet is a member of ASME, ASHAE, 
and AMA, and a registered engineer in New York State. 


to a ready supply of personnel, and these pools have 
been tried in some locations. The employee pool in 
New York was, at one time, a successful operation. 
However, it is no secret that the pool presently is 
dried out in the current heat wave of construction 
until not even a telltale damp spot remains. 


One Approach to the Problem 


With employee pools a thing of the past, and out- 
of-scale salaries no answer, what can we do to fill 
our ranks? 

Our suggestion is — train the men you need. We 
did that, taking on untrained men at all levels and 
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setting up a training program. Three years ago, we 
had a staff of 15. Today, as a result of our training 
classes, we have a well-rounded group of 50. 

Our firm specializes in heating, ventilating, air 
conditioning, plumbing, special systems piping, 
drainage, lighting design, and power distribution. 
Our projects are such that we require an experi- 
enced senior engineer to oversee each one, but much 
of the detail is simplified and broken down into 
repetitive and fairly basic elements of design and 
calculation. Since a large portion of our staff con- 
sists of draftsmen occupied with this routine, finding 
men for that level of employment became a matter 
of some urgency. 

Senior engineers also cannot carry out their super- 
visory and broad design functions without a solid 
base of intermediate and junior designers stationed 
between them and the draftsmen. We needed men 
of this level, but competent intermediates and jun- 
iors also are difficult to find. Most of them have 
good potential for advancement in their present 
firms, and their employers readily will give an in- 
crease in salary to hold them. 

These men — the draftsmen and the intermediate 
and junior designers — need not be graduate engi- 
neers. They require engineering supervision, but 
basic design and calculation work and detailed draft- 
ing requires training, not an engineering education. 

Our training program even extended to the gradu- 
ate engineers we needed for supervisory work and 
over-all design. We went to another field from our 
own, usually to the engineering department of a 
manufacturer or to some government agency, and 
secured graduate engineers. These men usually were 
making good salaries, so it was necessary to sell them 
on the advantages of consulting work. Then it took 
as long as a year for us to train these men in our own 
techniques, but it proved worth it. 

To summarize, the way we have increased our 
staff is not by trying to hire the exact men we need, 
but by hiring men who can be trained to do our jobs. 


Details of Our Training Program 


Working on this principle, it was necessary for 
a training program to be instigated. 

We separated our operations into three basic sec- 
tions — heating and air conditioning; plumbing; and 
electrical. The section chief supervised trainees in 
each grouping. He delegated the organization of 
classes to a top member of his staff. 

Then each senior man prepared a course and lec- 
tured on one basic topic. Short quizzes and test 
problems followed each session. These classes were 
held once a week, on company time. Although many 
men offered to attend evening classes, we felt day 
classes would get better attendance and alertness. 

The curriculum for juniors in the electrical sec- 
tion is printed in the table on page 106 to give an 
idea of the extent of the training course. Beyond 
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the basis level, the training takes the form of jp. 
dividual coaching by the seniors on jobs currently 
being designed. 

Installation of this training system aroused cop. 
siderable opposition among our senior staff. It mean; 
an additional load for them. Their arguments agains, 
the program were valid, and we still have problem; 

More important, we have been able to cany 
through the training program schedule and stil 
get our work done. We now have an excellent, bal. 
anced staff of men at various levels of ability from 
tracers through draftsmen, designers, engineers, 
and project engineers. And we have built up this 
staff without exceeding the going pay scales in the 
New York area. 

Section chiefs and senior designers have seen the 
results and recognize the necessity for the program. 
Today we all consider our entire training program 
an important and integral part of our organization 
The program cost us time, money, and effort, but 
the results are worth it. 


Future Action 


While we believe in our training program and 
recommend the adoption of some program of this 
type by other engineers in private practice, we 
recognize that this is not the final answer. If we 
assume that the national economy will continue at 
its present high rate of activity and that new con- 
struction and new types of projects will continue 
to demand all available engineering manpower, we 
must find new recruiting methods for our offices. 

Consulting engineers, like industry, need trained 
and specialized men. They are in an even worse 
position than industry, because consultants seldom 
have lush cost-plus contracts. The aircraft plant or 
the military electronics manufacturer can pay just 
about anything he wants to for an engineer, and 
the more he pays, the more money he makes on his 
cost-plus basis. As long as this condition continues, 
the consulting engineer cannot compete with in- 
dustry for engineering manpower. Not only do we 
fail to compete with industry’s recruiting methods, 
but the young graduate engineer, and in many i- 
stances, a more experienced engineer, does ‘ot even 
know there is such a field as private practice. 

What can we do? 

As a short range program, the various - tate aS 
sociations of consulting engineers should arrangé 
for the establishment of schools in their are. s. These 
schools could be set up as college extensic 's oF 4 
part of the local vocational school system. embers 
of the staffs of local consultants should do +’ = teach- 
ing. In these classes, men would be train«” in the 
basic elements of our special techniques a: ' would 
concentrate on drafting and basic design. 

A joint schooling arrangement financec by the 
local engineers would result in a growin: pool of 
qualified draftsmen. This would serve as a : °servol 
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LG Type BC AIRFOIL CENTRIFUGAL FANS deliver more air at 
lower sound level. Airfoil blade design increases fan efficiency 
by eliminating eddy currents, reducing shock loss. Because of 
this, you can frequently specify and use a smaller unit, saving 
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The Man from Ilg can help you plan for efficient ventilation at lowest final cost. 
Talk your ventilation problems over with The Man from Ilg. 


ILG ELECTRIC VENTILATING CO. 
2853 N. Pulaski Road, Chicago 41, Illinois * Offices in 56 Principal Cities 
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Send For New Catalog on Ilg Type BC Airfoil Centrifugal Fans bicelles 


Fully describes advantages and exclusive engineering features ... complete | 
ordering information, general engineering data. 32 pages. Request Catalog #257. 
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from which, in time, would come experienced de- 
signers. By judicial use of these men, the consultant 
can free his present designers and engineers from 
routine or elementary level drafting. The carrying 
through of this proposal would serve the immediate 
need for trained drafting help. 

From a longer point of view, the Consulting Engi- 
neers Council should make arrangements with col- 
leges to let the students know of our operations and 
of the potentials in our field. The schools should be 


encouraged to institute more courses that bear 
directly on our work. 

On a less than graduate level, the Consulting 
Engineers Council might establish a similar pro- 
gram to make us known at trade schools and draft- 
ing schools. This would serve the long-range need 
of establishing our requirements and our career 
potentials on a national scale and of assuring us 
enough publicity so that we obtain our reasonable 
share of employees. ae 





(a) 
(b) 


(c) 
(d) 


(e) 
(f) 
(g) 
(h) 
(j) 


(k) 
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2. 
(a) 
(b) 
(c) 
(d) 
(e) 
(f) 
(g) 
(h) 
(i) 
(3) 

a 


(a) 


ELECTRICAL SECTION CURRICULUM FOR JUNIORS 


. Essentials of Electrical Drafting as related to 


Building Construction 


Line work, lettering, types of drawings, re- 
vision flags, etc. 

Function of draftsmen working with designer 
and section chief. 

Familiarization with electrical equipment. 
Familiarization with the other trades’ elec- 
trical requirements. 

Systems encountered in electrical design. 
Importance of coordination between trades. 
Stages of jobs from inception to completion. 
Comparison of commercial, industrial, and 
residential jobs. 


(i) Discussion of plans, risers, details, and specs. 


Economics of specific job: inexpensive circuit- 
ing, material, etc. 

Time allowed on job. 

Basic discussion of national and local codes 
and availability of NBFU pamphlets. 


(m) Familiarization with Slocum & Fuller electric 


symbols and standards. 
Branch Circuits 


Circuiting in general. 

Choice of switches and receptacles. Ganging. 
Number of outlets and/or ballasts on circuit. 
Watts per circuit on 15 and 20 amp lighting 
circuits. (50% circuiting). 

Feeding through switch vs feeding direct to 
ceiling outlet with hot leg. 

Multiwire branches; common neutral; 120/208 
v; 277/480 v. 

Types of wire. 

Types of raceway. 

Voltage drop of branches in relation to over- 
all system. 

Overcurrent protection. 


Lighting Systems 


Basic layouts; quartering — any type fixture. 
Coordinate with diffusers and sprinklers. 
Familiarization with fixture types and the 
various manufacturers. 

Technical information sources and cross refer- 
ence folder. 

Basic lighting problems: one incandescent, one 
fluorescent (to be done during class). 


(e) Basic problems encountered in lighting various 
rooms (Gym, Auditorium, Library, Class- 
room, Drafting Room, Office, Factory Loft, 
Manufacturing Area, etc.). 

Importance of uplighting. 
Basic problems encountered in outdoor, sign, 
stage, etc., special high lighting, etc. 


Communications 


Types of systems — for drafting purposes. 
Basic familiarization with following systems: 

. Fire alarm. 

. Public telephone empty conduit. 

. T. V. empty conduit. 

. Intercom telephone. 

. P.A. sound system. 

. Clock and program. 

. Paging and call systems. 


Motors and Basic Controls 


Types of motors used in heating, ventilating, 
air conditioning, and plumbing work. 
Starters, controllers, and disconnects — man- 
ual vs magnetic starting. 
Pushbuttons and pilots. 
Schematic wiring diagrams. 
Miscellaneous controls and interlocks. P.E. and 
E.P. switches, thermostats, firestats, etc. 

(f) Single phase vs three phase power. 


6. Distribution 


(a) Feeders — voltage drop; carrying capac ty; 
method of run; type of wire and raceway 

(b) Panel boards — lighting; power; distribut'on; 
dimmer. 

(c) Circuit breaker vs switch and fuse on p«nel 
boards. 

(d) Dry type transformers: 277/480 v; 120/2¢ v. 

(e) Emergency feeders. 


7. Service 


(a) Size, type, characteristics. , 

(b) Service switch, pressure switch, or cii ult 
breaker. 

(c) Main transformers — size and characteri. Ss; 
who furnishes, installs, etc.; vault requ d; 


primary switchgear. 
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Fuel cost 


survey proves 
coal best for 
Poinsett Hotel 


e Poinsett Hotel, Greenville, S.C., recently 
ided to increase steam capacity by adding a 
’ boiler in its power plant. At the time, man- 
ment asked its consultants, The McPherson 
npany, of Greenville, to analyze costs of all 
ee types of fuel available in that area. On the 
s of cost per thousand pounds of steam, the 
er two fuels proved to cost 25% more than 
minous coal. According to The McPherson 
ipany, “The net result of this study indicated 

by continuing with the use of bituminous 

the owners would save on both the initial 
stment and on operating costs.” 


ir additional case histories on burning coal the 
m‘ern way or for technical advisory service, 
Wr:ie to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building ¢ Washington 5, D. C. 
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Note to consulting engineers: 


Many companies planning a new power plant, or the 
remodeling of a present one, consult an engineering firm 
on its design and construction. When you have such a proj- 
ect, our Engineering Department will be glad to assist you 
in your fuel cost survey with any coal information you may 
require. In most cases, for the reasons listed below, the use 
of coal results in substantial savings in increased efficiency 
and fuel economy through the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available e Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar e Automatic coal and 
ash handling systems can cut your labor cost to a minimum 
e Coal is the safest fuel to store and use e No smoke or dust 
problems when coal is burned with modern equipment e 
Between America’s vast coal reserves and mechanized coal 
production methods, you can count on coal being plentiful 
and its price remaining stable. 
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TWENTY COLUMNS of the Stockholm telephone 
directory list consulting engineers — 
a large classified listing by local 
standards. In the same way, Gothen- 
burg, the second largest city, lists eight columns, 
Malmo, which is the third largest and next door 
to Denmark, lists six columns. A good proportion 
of these listings are, however, branch offices of 
Stockholm headquarters. This is explained by the 
fact that burgeoning Stockholm is the hub of 
the country’s industrial and creative activity. The 
city sprawls over numerous islands with a popula- 
tion of more than a million — of the almost seven 
and a half million in all of Sweden. 

Construction projects, new buildings, diggings, and 
tunnelings may be observed almost everywhere. 
State and private enterprise compete with each 
other on an almost equal basis, and it is apparent 
that everyone with the necessary investment, knowl- 
edge, and courage can have a share of this work. 


Cp otclupure, 


Forging Ahead 


An industrial revolution without precedent is 
taking place in Sweden. From the “dragging,” al- 
most backward country it was some 40 to 50 years 
ago, it has developed into one of the most indus- 
trialized nations in Europe, and in several fields 
is ahead of Germany. The whole nation has been 
fully conscious of these changes, changes that have 
benefited everyone as the standard of living has 
reached an all-time high. 

No figures are published regarding the cost of 
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Report 


from 
Sweden 





ETIENNE J. GUERIN 
CONSULTING ENGINEER CORRESPONDENT 


consulting jobs performed by Swedish firms, either 
in Sweden or abroad, and the firms are not making 
public any such evaluations. But the total can be 
estimated to range from 100 to 200 million crowns 
yearly (1 crown as of March 1, was equal to $0.193). 
It is likely, however, that such figures, while based 
on the best estimates, may be misleading. 


Consulting Engineer's Association 


A sizeable proportion of the Swedish consulting 
engineers, through the firms which employ them, 
are members of the Swedish Association of Con- 
sulting Engineers, Svenska Konsulterande Inger 
iorers Forening (SKIF), which was founded in 1910 
and is affiliated with the International Federation 
of Consulting Engineers (FIDIC). However, quite 
a number of the firms have chosen not to belong t0 
it, one of the reasons most often offered being the 
high bond deposit of 25,000 crowns (approximately 
$5000) required by the Association from all its mem 
bers. But whether they belong to that As-ociation 
or not, all consulting engineers maintain ‘he same 
high standards of ethics that are prevalen‘ in most 
business dealings in Scandinavia. Consu' ing & 
gineers also belong to other engineering rganiza 
tions, such as Svenska Teknologforeninge (STF), 
the Swedish Association of Architects and ! +gineers 
(by far the largest), or to one of its divis’ 1s, SU 
as Svenska Vag- och vattenbygoares Ri’ °! orbund 
(SVR), the Swedish Association of Road :nd We 
terfall Builders: STF maintains a large libr -y where 
more than 400 different publications in all © -nguag® 
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OF COLOR IN LIGHTING! 


A wide choice of colors, 
diffusing media and shapes 












available in one ceiling system 
for complete aesthetic 
freedom in lighting design 


View of test ceiling at our plant. 


¥ you can design lighting layouts, from the conventional 
fract, curved or straight in any combination of louver, 
pms, glass and accent lighting....in soft pastel pink, 
and white .. . in a ceiling completely free of any 
ws, bolts or mechanical devices. 


fall that, the new Electro Silv-A-King LumenArea System, 
& Slide Adjustment and Adjusto-Lok hanging devices 
for spacing and depth without tools! 


3 is Bodules =Sileslislohd-kwiel-Mal-te-) ty for Dished plexiglas ceiling with perimeter of 
Dars c: irdiess of how long the run also green “Polycube” Louvers helps give 
Srovides 454 45° , 


this office a distinctive appearance. 








®pecification and Data Bulletin, write to 


& 


E =. , : 
lectro bilv-A-King Corporation, 1535 so. PAULINA ST., CHICAGO 8, ILL. « SPRUCE & WATER STS., READING, PA. 





and from all corners of the earth 
may be consulted. 

Some employee engineers—en- 
gineers in government, in indus- 
try, or in education—welcome 
consulting jobs that they can do in 
their spare time to increase their 
income. There are many of these 
part-time consultants in Sweden, 
and they fulfill a need and offer a 
service that architects and con- 
tractors like to use. Their contri- 
bution represents perhaps 5 to 10 


percent of the total amount of 
money spent for consulting work, 
but figures alone cannot always 
portray the complete picture. 
Consulting engineer Sten Lind- 
berg, who does not actually exist 
under that name, is typical of 
the part-time consultant. He stud- 
ied engineering for four years at 
the Royal Technical University, 
Tekniska Hogskolan (KTH), the 
best engineering school in Swe- 
den. Some of his friends were edu- 
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you will find Bradley Group 
Washfountains and Showers 


Among America’s great industries, steel 
plants for many years have considered sani- 
tary washroom facilities important. 

Both Group Washfountains and Showers 
effect savings in space, materials—installa- 
tion time and costs. The above view of part 
of an Inland Steel plant installation shows 
5-Stall Shower Units with several of the 100 
or more Bradley Washfountains at the left. 
Each of these requires but three piping con- 
nections—hot and cold water supplies, 
drain and vent—yet serves up to 5 persons 
in the Showers and 8 to 10 at the Wash- 
fountains. For the latest specifications, write 
for New Catalog 5601. 

BRADLEY WASHFOUNTAIN CoO., 
2339 W. Michigan St., 
Milwaukee 1, Wis. 


Showers are made in 5-, 3-, and 
2-Stall (Corner) Units; with or 
without partitions and curtains. 


8 to 10 can wash at one time 
around the 54-in. diameter bowl 
of the Washfountain. Over 100 
in this one plant. 


Bs, 
Wi 


IN STEEL PLANTS, TOO, ::: 


ADL > 
—etountain and showen 


Distributed Through Plumbing Wholesalers. 





Write for 





New Catalog 5601. 


cated at the Chalmers Technic; 
University, in Gothenburg, whic 
is the second largest engineeriy 
institution. 

For the past 10 years he ha 
had a government position, } 
ever since he started his a 
prenticeship in a consulting fi 
he has made lasting acquaintance 
who now contact him wheneve 
they need advice. He, therefore 
obtains his home jobs throug 
personal relations. 


Typical Income 


One of the attractions of Ste 
Lindberg’s government position js 
that at the age 65 he will receivg 
a pension amounting to 2/3 of 
his present salary. Taxes are hig 
in Sweden, and on his yearly in 
come of 30 to 35,000 crown 
($6000 to $7000) he has to pay 
to the government about 12,00) 
crowns ($2400), after deducting 
the allowance for his children. 
While his home jobs will take 
much of his spare time, he wel 
comes the 5 to 10,000 crowns 
($1000 to $2000) additional that 
he makes. He keeps half of this 
money since he is taxed 50 per 
cent on income in addition to his 
regular salary. These amounts 
are approximate only, and may 
vary from year to year. 

For what reasons are jobs given 
to him rather than to the regular 
consulting firms? 

“I am willing to take small 
jobs, and can do them at once,’ 
says Mr. Lindberg, “and beside 
this, if they are rush jobs, I can 
have friends help me while the 
large firms cannot do that.” Then 
to complete the picture, he adds, 
“I do these jobs myself, while the 
large firms often delegate small 
undertakings to junior partne!’, 
depending on the job’s value. ! 
follow every detail, and in fatt, 
can devote more personal at 
tention to them than can the 
larger firms.” 

The way in which his fee § 
fixed by Mr. Lindberg was the 
subject of another quest.2n. “My 
fees are the same as would 


those of an established firm- 
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Architect's drawing of the new Cross Company plant, Giffels an 


THESE ARE THE GENERAL ADVANTAGES 
OF HIGH TEMPERATURE WATER: 
Ae 


The Cross Company specifies... 


High temperature water 
by C-E for heating economy 
...l0W maintenance 


The Cross Company, pioneer producer of automation 
machinery, has recently completed an ultra-modern plant in 
Fraser, Michigan — practically doubling its former produc- 
tion capacity. After a thorough study of heating requirements 
... and with a view toward further expansion . . . two C-E 
LaMont Controlled Circulation Hot Water Boilers were 
specified for the new plant. According to Mr. W. P. Reece, 
Plant Engineer, “the study indicated that this system would 
provide the lowest fuel and maintenance costs . .. Experience 
during this winter confirms the soundness of our decision.” 


If you are in the market for a heating or process system, it 
will pay you, too, to investigate high temperature water. 
Individual needs vary, of course, and both hot water and 
steam boilers have their place. Our engineers will be pleased 
to discuss the subject with you or your consultants. Write for 
our catalog HCC-2. 













Cross Company. They are 
or natural gas. 


Right — One of the 12 mil- 
lion Btu/hr Cross Company 
boilers. C-E HT Water Boil- 
ers are available in sizes 
from 10- to 300-million Btu 
per hour; pressures to 500 
psi and temperatures to 
470F. 








Fa 






d Vallet, Detroit, Consulting Engineers; Owen S. Lieberg, A 


CE HT Water Boilers in service at the 






fired by oil 


ssociated Consultant, 


THESE ARE THE SPECIFIC ADVANTAGES 
OF THE C-E “HT” WATER BOILER: 


Higher available heat — many times that of steam at the same 1. Complete control over circulation in both system and boiler. 


pressure, 2. No separate boiler pump is required, since low pressure loss is 
2. Coser control of temperature. inherent. 

Lower heat loss... unused heat returns to the boiler... noconden- 3+ Pressurized operation with oil or gas means no induced draft fan. 

scie return lines. 4. Single-pass design — no baffles — means cleaner boiler and lower 
4. \\> elaborate feedwater treatment . . . make-up requirements are draft loss. 

e ceptionally low. 5. Controlled, positive circulation permits more efficient arrangement 
5. Sam traps not required . . . trap problems and expense are of heating surfaces. 

e: ninated, 6. Any fuel — oil, gas, coal, or any combination of fuels. 
6. > blowdown losses . . . no safety valve vent losses... no con- 7+ Gastight, welded, steel casing. 

densate losses. 8. Fewer headers, all of which are easily accessible. 


COMBUSTION ENGINEERING 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 
CANADA: COMBUSTION ENGINEERING-SUPERHEATER LTD. 
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B-990A 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT;MUCLEAR REACTORS; PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS;SOIL PIPE 
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Here’s how the 


NATIONAL 


a ealagag ly it combines 


Works: exceptional efficiency with 
welcome ease of maintenance 


ee sae 


1 Large dust particles are 
thrown out of the air stream as 
it changes direction upon enter- 
ing collector. This portion of the 
dust load is trapped by contact 
with the wet surfaces of the 
conical chamber. 





2 The air with its remaining 
dust load starts a torturous, de- 
flective path through the bed 
packed with glass spheres. Dust 
is impinged on wetted surfaces 
and flushed downward contin- 
uously. 


3 Air is converted to bubbles 
in pool of violently turbulent 
water and mist maintained 
above filter bed. Small dust 
particles are trapped in water 
droplets. 


4 Air approaches moisture 
eliminator bed through more 
mist and droplets. Moisture and 
micron dusts are entrained on 
Surface of packing media and 
returned to the bottom of the 
collector. 





5 Clean air is exhausted to 
atmosphere. 

CAN BE EQUIPPED 

WITH AUTOMATIC 

CONTINUOUS 

SLUDGE EJECTOR | 





Air, water and glass spheres do the work in Hydro-Filter. There 
are no moving parts in the collection area—nothing to “‘load up” 
—no “‘dead” areas or “critical” water levels to maintain. The 
relatively simple design permits economical use of special ma- 
terials of construction. A complete continual flushing of all 
interior surfaces insures its self-cleaning action. 

The Hydro-Filter is designed to maintain constant high level 
efficiency over wide variations in volume of air and dust loads. 
It is easy to operate and understand. Its simplicity of design 
has proven ease of maintenance unmatched by any equipment 
for similar use. Write for literature on the National Hydro- 
Filter today. 


wun , National Dust Collector Corp. 


606 Machinery Hall Building * Chicago 6, Illinois 





about ¥% to 1 percent of the proj- 
ect value. I apply the rates listed 
by the Engineering Association to 
which I belong.” 


Sources of Work 


The projects submitted to Mr. 
Lindberg may be from an archi- 
tect. Or, because of his official 
position, he may be entrusted with 
jobs connected with defense in- 
stallations. Defense spending in 
Sweden represents 22 percent of 
the budget, or about 2.7 bil- 
lion crowns ($540 million). How- 
ever, the largest share of the 
spending goes to civil projects, 
with an allotment of 3 billion 
crowns ($600 million). 

Sweden has developed a new 
concept of protection from attack 
that involves digging of “berg- 
rums” or “mountain rooms” in 
mountainsides and underground. 
These installations are first sur- 
veyed by engineers employed by 
the government. So, although 
consulting engineering firms are 
seldom used for these jobs, some 
of these government engineers 
may obtain home jobs on these 
projects. Some of the work done 
by private company, AB Atomen- 
ergi, for its first atomic reactor, 
went to engineers in private prac- 
tice and some to home workers. 

Sten Lindberg and all the other 
part-time consultants in Sweden 
are indeed needed. They do not 
seem to take away from the well- 
established firms business they 
really want. 

It also should be understood 
that Sweden is beginning to feel 
a shortage of engineers. For 4 
time, engineers from the Baltic 
countries—Latvia, Lithuania, and 
Estonia — filled part of the gap. 
But as they gain experience and 
become better known, they accept 
offers tendered by other coul- 
tries offering higher salar es. 

In a country where er zineers 
are short, all consulting en. ineers, 
whether working from < birch 
panelled office, or from a private 
home, offer a valuable serv. ce that 
is needed in order to work ‘oward 
the progress of Sweden * 
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USS “T-1” STEEL WILL SAVE $800,000 
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LOOKING SOUTH over the Carquinez Straits 
ther Bridges. New span, on the left, is 60 feet wide— al 
18 feet wider than the original bridge built 30 -£ 


eden years ago. New span will carry four lanes of one- & 
way traffic. % 
not 
vell- 


NEARLY 500 of the more than 1,000 gusset | 
plates and 142 of the 664 truss members in the “ ae 
new bridge were made from USS “T-1” Steel. The i 
weldability 2nd very high strength of this remark- 
able alloy sti saved weight, time and money. 


eers #500 










Next year the State of California 
will open a new toll bridge parallel- 
ing an existing structure across the 
Carquinez Straits. This will be the 
final step in a mammoth project un- 
derway to relocate some twelve and 
a half miles of very busy highway 
connecting the San Francisco Bay 
Area with the Sacramento Valley. 
The new $20-million bridge will 
be unusual. While, in appearance, 
it is a near carbon copy of the pres- 
ent structure across the busy straits, 
it will employ some 2,900 tons of 
USS “T-1” Steel in its most highly 
stressed truss members. Of 664 mem- 
bers in the trusses, some 142 will be 
of welded ‘““T-1” Steel construction. 


The weldability and 90,000 psi 
minimum yield strength of USS 
“T-1” Steel will dramatically sim- 
plify design and fabrication of criti- 
cal members. Take one example, a 
lower chord member: In the new 
structure, it will be made from just 
five welded plates of ‘““T-1” Steel and 
require 340 feet of 4.” ‘automatic 
fillet welds. But, had it been put to- 
gether by stitch riveting, the method 
used in the original span, this same 
member would have required eight 
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vertical plates, four angles, two cover 
plates .. .plus 1000 rivets and 3,600 
punched and reamed holes! 

“T.1” Steel’s tremendous strength 
also permits big weight savings. For 
example, one of the top chord mem- 
bers of the new bridge will weigh 
400 lbs. per ft. and have a section 
area of 117.19 sq. in. A structural 
carbon steel (ASTM A-7) member 
for the same location would weigh 
996 lbs. per ft. and would require a 
section of 293 sq. in. Lighter, smaller 
members mean reduced moment of 
inertia and important reductions of 
secondary stresses. 

According to design computations 
by the State of California, USS 
“T-1” Steel will save approximately 
$800,000 in building the new Car- 
quinez Straits Bridge—the first major 
bridge application of this steel. 


For More Information. Write on 
your company letterhead for our 
newly revised, comprehensive book- 
let entitled “T-1.” You'll find in it a 
wealth of engineering and metallur- 
gical data. Or, contact our nearest 
representative—you'll find him listed 
in the telephone directory under 
UNITED STATES STEEL. 
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Fog-Free Engine for Arctic 

A device that promises to elimi- 
nate the man-made fog of the 
Arctic, caused by engine exhaust 
fumes, has been developed by 
Armour Research Foundation of 
Illinois Institute of Technology. 
It is a fog-free engine reported by 
the Army, following field tests in 
Arctic regions, as a definite ad- 
vance in solving the fog problem. 

Scientists found that the ice fog 
resulted mainly from exhaust of 
internal combustion engines and 
flue gases from power plant chim- 


Notes 
From 


Abroad 


neys — both discharging large 
quantities of water vapor. Passed 
into the cold atmosphere, the va- 
por condenses into a wide range 
of translucent, irregularly-shaped 
particles that cut visibility 
through a complicated system of 
light scattering, diffusion, and 
transmission, varying with size 
and concentration of particles. 
Using standards that involved 
the relationship of visibility to ex- 
haust and temperature, the scien- 
tists developed an “eliminator” 
unit based on cooling and con- 





This slow, positive 
speed Viking Pump 
is ideal for han- 
dling heavy oils. It 
is connected 
through combina- 
tion V-belt and 
gear to standard 
1800 RPM motor. 
Shown with top half 
of guards removed. 


If your problem is to handle heavy heating oils, you will find 
Viking Pumps unbelievably smooth and dependable. And if you 
have never used a Viking, you're really in for a pleasant surprise. 
No matter what capacity you want, there is a Viking Pump in 
the size and type to do the job. For more information, send 


for Bulletin 57Sp today. 


VIKING PUMP COMPANY 


Cedor Falls, lowa, U S.A. In Canada, it’s "ROTO-KING” pumps 
See our Catalog in Sweet's Industrial Construction and Plant Engineer's File 





densing, mixing, then reheating 
the exhaust so that it is passed 
off with a moisture content be- 
low that required for producing 
the ice fog. 

Of importance in establishing 
the visibility relationship was the 
development of an electronic fog 
meter that automatically meas- 
ures comparative results of light 
transmitted through and scattered 
by the fog. 

The meter, which should prove 
useful for other applications, pro- 
vided accurate comparisons and 
eliminated lengthy, tedious micro- 
scopic counting and sizing of the 
ice particles. 

In the Foundation’s working 
model of the fog eliminator, the 
exhaust was cooled and condensed 
to 40 F. It was then mixed with 
counter-heated air at a ratio of 
approximately 15 to 1. The re- 
sulting gases were mixed again 
by using the fan of the air-cooled 
engine and then reheated by an 
engine cylinder. 


West German Engineer Shortage 


More than 32,000 additional en- 
gineers are needed for the elec- 
trical engineering and machine 
building industries in the German 
Federal Republic, according to a 
survey made by the technical edu- 
cation division of the Bavarian 
Government. The number of em- 
ployed engineers at present is 264, 
417, of whom 74,741 are certified 
engineers. 


From Swamp to Farmland 


The Huleh Valley, which lies 
in the northeast corner of Israel, 
covers about 45,000 acres of what 
was once one of the worst malarial 
swamps in the region, before the 
Israeli reclamation project started 
in 1950. In the Huleh basin the 
Masbani, Leddan, and Eanias 
streams merge to form the River 
Jordan. The southern part of the 
valley was covered by a 70('‘)-acre 
marsh and the shallow, ruddy 
3500-acre Lake Huleh. 

First phase of the projet was 
widening and deepening »f the 
Jordan south of Lake Hule ., low- 
ering the lake’s level. The econd 
stage involved the digging « three 
major canals, totalling 22 r iles 2 
length. The final stage ca! ed for 
the extension northward «° both 
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Kimball's power plant 


saves SEF OOO yearly! 


KIMBALL 
NEBRASKA 


powered by... 
SUPERIOR DUAL-FUEL ENGINES 


of Kimball city fathers in Superior engine quality. As a 
further bonus, the three engines are expected to give good 


Six years ago, fast-growing Kimball, Nebraska decided to 
modernize its inadequate power plant. Today, powered by 


three Superior Dual-Fuel Engines, Kimball’s power plant 

Is saving $58,000 a year over private utility rates. The 

engines operate with natural gas at an average cost of 

6.93 mills per KWH. On diesel fuel alone power costs 

re 10 mills per KWH, and annual savings would be 
009. 


service for 35 to 40 years, according to the town’s Public 
Works Director. 

Such savings, satisfaction and long-term service are char- 
acteristic of White’s Superior engines. See how you can 
participate in “Kimball-type” savings. Call or write the 


nearest office listed below. Let White’s engineers discuss the 
new features of Superior and Atlas engines, ranging from 
100 to 2150 H.P., for power to 1500 KW. 


WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY Plant and General Offices: Springfield, Ohio 


SALES AND SERVICE POINTS: Ketchikan, Alaska * San Francisco, Terminal 
Island, California ® Denver, Colorado *® Washington, D.C. * Clearwater, 
Florida ® New Orleans, Lovisiana ® Boston, Mass. * Park Rapids, Minne- 
sota ® Webster Groves, Missouri ® Callaway, Nebraska ® New York, 
New York ® Portland, Astoria, Oregon ° Ft. Worth, Houston, Texas ° 
Seattle, Wash. °* Halifax, Nova Scotia * Vancouver, B. C. 


The first engine paid for itself in savings in less than 
three years! Repeat orders later demonstrated the confidence 
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... May be the 
“trouble” with your 
electrical system 


Are you troubled with nuisance power interruptions, 
insufficient branch circuit capacity, motor burnouts and the 
accompanying costly production delays? You will probably 
find that heat affecting your protective electrical equipment 
is the heart of your trouble. 

You can eliminate heat considerations, however, simply 
by replacing with HEINEMANN Circuit Breakers. 

HEINEMANN Circuit Breakers do not employ thermal 
elements or heaters of any type. Thus, their current carrying 
capacity and all set tripping points are completely independ- 
ent of ambient temperature . . . unaffected even by nearby 
furnaces, steam pipes or cold drafts. HEINEMANN Circuit 
Breakers do not require de-rating. With HEINEMANN, 
20 amperes means 20 amperes of usable capacity without 


needless tripping. 

HEINEMANN Circuit Breakers 
operate on a hydraulic-magnetic prin- 
ciple. They provide inverse time delay 
to allow starting inrush or harmless, 
temporary overloads . . . yet they pro- 
vide the fastest circuit interruption 
available on large overloads or short 
circuits. 


GET THE COMPLETE FACTS: Send for your 
copy of “WHAT YOU SHOULD KNOW 
ABOUT CIRCUIT BREAKERS”. Ask for Man- 
val 101. 


HEINEMANN ELECTRIC COMPANY 


127 Plum Street * Trenton 2, New Jersey 











the eastern and western canals 
to link with the Jordan and 
Hasbani rivers; the construction 
of two bridges over the canal ex. 
tensions; and the building of a 
dam across the Jordan to regulate 
floodwaters. 

When the final drainage projects 
are completed, 200 additional] 
farming units will be established 
in the area, and about 100 mil. 
lion cubic meters of water, pre- 
viously lost through evaporation, 
will be available for irrigation, 
The drainage accomplished to date 
has uncovered 2500 acres of peat, 
valuable as organic fertilizer. The 
Israel Research Council has de- 
veloped a method whereby the 
estimated 70,000 tons of dried 
papyrus, gathered from the for- 
mer marshlands, can be utilized 
for production of cardboard and 
certain types of paper. 


Bombay Power Capacity Upped 


Capacity of the Trombay ther- 
mal power station, near Bombay, 
India, will be increased by 62,500 
kw with installation of a new tur- 
bine generator. A pulverized coal 
fired boiler will provide steam at 
1250 psig and 950 F. The unit also 
will be equipped to burn oil. 

The extension to the plant will 
be of the semi-outdoor type and 
will include a circulating water 
system capable of handling future 
expansion needs. Since the exist- 
ing plant is now operating on 
oil, the consulting engineers on the 
project, Burns and Roe, Inc., of 
New York, are designing a coal 
and ash handling facility for the 
new unit. Plans are to change over 
the existing units to coal firing. 

To aid in financing the new ad- 
dition, the World Bank has loaned 
Tata Hydro-Electric Power Sup 
ply Co., Ltd., Andhra Valley Pow- 
er Supply Co., Ltd., and Tata 
Power Co., Ltd. $9.8 million. The 
companies operate three hydro 
plants in addition to Trom’ ay. 


Power for Siberia 


Soviet engineers have dr: wn uP 
a plan to tap the power re. ourcés 
of the Siberian River Yeni: °i. The 
2485-mile long Yenise. flows 
through central Siberia, di chars 
ing some 126 cubic miles o wate! 
annually into the Kara S«3. The 
power station is to be bui! abou! 
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GIANT ANSWER FOR 
A HARD-TO-HEAT PROBLEM 


Your Warren Webster Man holds the answer to comfort heating 
in problem areas . . . in factories, warehouses, hangars, garages, 
machine shops. It’s the Webster Giant Blower Fan Unit Heater — 
largest member of the Webster Unit Heater family — and it’s 
backed by Webster’s Finest Product, the Warren Webster Man. 





Here’s uniform, economical, versatile heating and/or ventilating . . . 
and complete flexibility in size, arrangement and control. Nine sizes, 
each with one of ten heating elements for steam or hot water, assure 
exactly the right unit for every need. Up to 28,000 c.f.m. of heated 
air, at relatively low final temperatures, are discharged at velocities 
up to 3400 f.p.m. for rapid diffusion, reduced stratification. Mount- 
ing may be floor, horizontal-suspended, wall, or inverted. Ask your 
Warren Webster Man for Bulletin W-135. Or write us. 


Warren Webster & Company, Camden 5, New Jersey. Since 1888. 
Offices in 69 Principal U.S. Cities. In Canada, Darling Bros., Ltd. 


f 


E 
Websi.+’s Finest Product . . . the Warren Webster Man 


WARREN WEBSTER 


HEATING... COOLING 





Installing 48” Pratt High 
Pressure Rubber Seat But- 
terfly Valve in a Toledo, 
Ohio water main. Engi- 
neers: City of Toledo 
Water Department; George 
Van Dorp, Chief Engineer. 


TOLEDO...Chooses Henry Pratt 
Butterfly Valves for Water Mains 


Long after this valve is buried, in six months or sixty years, it will still be 
easily opened or closed by one man using a standard tee- 
wrench. The design features of Pratt Valves are aimed at the kind of 
honest dependability you need for water main use...the disc edge is 
corrosion-resistant and seats accurately in a rubber liner made extra- 
heavy to prevent permanent set. The one-piece stainless steel valve shaft 
rotates in lifetime lubricated bronze bearings, and the operator is per- 
manently lubricated and sealed to withstand seepage. 

In 1956, the City of Toledo purchased 13 Pratt Rubber Seat Butterfly 
Valves for its water mains, in 24”, 30”, and 48” diameters. All of them 
were designed for buried service without the need for protective vaults 
around valve or operator, adding substantial savings in installation 
costs to their proven freedom from maintenance problems. 

Pratt engineers stand ready to help you select valves 
for distribution service or any water works application. 

Call on them with your next valving problem. 


Have you sent for your copy?...of Pratt's 40 page 
Manual of Rubber Seat Butterfly Valves. Useful—contains 
latest pressure drop and flow data, conversion tables, butter- 
fly valve theory and application. Manual B-2-J. 


PRATT 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Il. Representatives in principal cities 
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17 miles below the mouth of the 
Angara River, towards the town 
of Yeniseisk, and is to produce 
some 6 million kw, or nearly three 
times the power of the Kuibyshey 
power station on the Volga, 
Twenty hydro units with a capaci- 
ty of 300,000 kw each will make up 
the installation. A 219-mile long 
reservoir will be formed close to 
the station. 

A large industrial center, in. 
cluding metallurgical, timber, and 
other works, is planned for the 
area. Any surplus power could be 
fed to the Urals over a 1250-mile 
high tension transmission line. If 
the project is approved, construc- 
tion will start in 1960 or 1961, and 
be completed in about eight years. 

Another major hydro station on 
the Yenisei will be the Osinov- 
skaya station, with a capacity of 5 
million kw. It will be up-river 
from the mouth of the Podkamen- 
naya Tunguska, but will not be 
started until the Yeniseisk station 
is finished. 

The Yeniseisk project will in- 
clude also the Krasnoyarsk sta- 
tion, on which construction is 
underway, and the Irkutsk and 
Bratsk stations on the Angara. 


Railway Modernization Plan 


In contrast to gloomy predic- 
tions by U.S. railroads, the French 
National Railroads (Societe Na- 
tionale des Chemins de Fer Fran- 
casis-SNCF) has announced a 
new five-year modernization pro- 
gram to provide for an anticipated 
passenger increase of 10 percent 
by 1961 and a freight traffic in- 
crease of 30 percent. SNCF last 
year totaled 18.4 billion passenger- 
miles and a record 31 billion 
freight-ton-miles. 

Trains now are powered by 
steam, diesel, or electric engines. 
Experimental trains have been 
run on pneumatic tires. A test 
train of electric locomotive and 
five coaches has traveled 12 miles 
at 78 mph without any engineer 
and entirely controlled by elec- 
tronics from a distant site. 

French engineers have <reat 
an experimental railroad coach 
called the “Pendulum,” which 
carries its passengers wit some 
thing of the gentle sway of # 
hammock in a light breeze. The 
coach is placed on a central axis 
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PLEASE HELP ME—- 
I NEED A NAME! 


I’m your new LUMEN-ATIONS friend, from the 
sunny shores of far-away and long-ago Greece, 
and I’m a direct descendant of the famous old 
Diogenes. 


After looking everywhere for the world’s finest 
incandescent lighting line, I finally found it— 
at Guth. So I’ve gone to work as a sles salesman 
for Guth, and you’ll be seeing a lot of me—in 
national ads, literature, premiums, point of sale 
material, conventions, in all sales promotion and 
merchandising campaigns, pointing out the fea- 
tures and qualities of the Guth Brascolite in- 
candescent line. 

There’s just one thing wrong—I don’t have a 
name! Will you help name me, please? Just send 
in your suggestions—as many as you wish—to 
the Guth address below. The senders of the 
five best names will each receive ... 


diaAnv Tov oivov 


(a bottle of Metaxa, an excellent Greek brandy ) 


The EDWIN F. GUTH COMPANY 





*“THE MOST’”’ 


thats my woul, for the 


HMhrascolite 


LINE OF INCANDESCENT 
LIGHTING FIXTURES 


Quality is the word for this new Guth Brascolite 
incandescent fixture line with Alzak aluminum re- 
flectors. Stylish design, sound engineering, efficient 
function ...a real boon to the architect, electrical 
engineer and all who specify lighting. 


And here’s another terrific working tool—the new 
Brascolite catalog. Contains everything you need to 
figure any incandes- ; 
cent lighting job. 
Write today on 
your letterhead 
for your compli- 
mentary copy. 





Fixry 


° 2615 Washington Bivd., St. Louis 3, Mo. 











How Foster Grant Co., Inc. 
Added More Steam in 6 Hours 


ee 


1:45 P.M. 


How to obtain more process steam with 
minimum time loss is built right into 
many companies’ expansion plans. 
That’s the way it was with Foster Grant 
Co., Inc., of Baton Rouge, La., a major 
styrene plastic manufacturer. 

Back in ’53, engineers of Foster 
Grant’s petrochemical division set down 
the first two Bros Packaged Boilers. 
These went on the line, providing steam 
for the manufacture of Fosta® styrene 
products and FOSTARENE® polystyrene. 
In the plastic boom, more steam was 
needed, so another BROS unit was in- 
stalled and, recently, two more. The 
timed transfer of one of them from flat- 
car-to-trailer-to-foundation took but six 
hours. 


POWER DIVISION 
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ile 
3:00 P.M. 


With the addition of a sixth BROS 
boiler this spring, these units operated 
in series will provide a total steam capac- 
ity of 180,000 Ibs. per hour. Each unit’s 
design pressure is 600 lbs. 

Because of the flexibility of packaged 
boilers operating in multiples, you ex- 
ercise close control over steam require- 
ments, keeping fuel costs down. Also 
varying load conditions are easily ac- 
commodated. 

Design features, fast installation and 
operating economy make the BROS 
Packaged Boiler the logical choice in 
your expansion plans. Capacities range 
from 8,000 to 50,000 lbs. of steam per 
hour. Gas or oil fired or combination. 
Choice of manual, semi or fully auto- 
matic controls. 


Write today for the 
new, factful BROS 
Packaged Boiler Cat- 
alog WT-10; no obli- 
gation, of course. 


BROS Incorporated 


(formerly Wm. Bros Boiler & Mfg. Co.) 


1057 TENTH AVE. S. E. » MINNEAPOLIS 14, MINN. 
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that permits it to tilt slightly to 
right or left as it takes turns at 
high speed, reducing the sensa. 
tion of being thrown outwards, 
The prototype of this car is 
equipped also with independently 
wheeled tracks and disc brakes, 
Tests will be made in collabora. 
tion with other European railroad 
systems under the sponsorship of 
the International Railroad Union, 

Electric engines run on a-c cur- 
rent through French engineering 
adaptation of the American igzi- 
tron. Rail sections 2600 feet long 
are welded to reduce noise and 
improve comfort. ‘‘Auto-rails” 
speed passengers between junc- 
tions in super-charged, diesel 
driven cars. Approximately 3234 
miles of the most important rail 
lines have been electrified, so that 
today about 40 percent of rail 
traffic is electrically hauled. On 
SNCF lines, two types of electric 
locomotives designed and built in 
France broke the world’s speed 
record, reaching 206 mph. 

This year, electrification will be 
completed on the lines between 
Strasbourg and Basle, between 
Dole and Vallorbe, and between 
Frasne and Pontarlier. The Nord- 
Paris project, which will include 
the Paris-Lille line and several 
connections toward Valenciennes 
and main coal centers, will be 
completed by the end of 1958. A 
further 930 miles to be electrified 
under the five-year plan will save 
an annual 1.2 million tons of coal. 

By 1961, 20 percent of the SNCF 
lines (about 4760 miles) will be 
electrified. These lines will be car- 
rying from 60 to 65 percent of the 
total rail traffic. 

Limited in principle to lines 
with less traffic on them, diesel en- 
gines will be used for special jobs. 
The number of “Autorails” wil 
be increased to about 1100 and 
the number of diesel engines and 
railway motor tractors of 400 t 
850 hp used in secondary lines and 
station shifting will reach _000 by 
1961. The larger 1300 to ~400 hp 
engines gradually will : place 
steam engines on certai: lines 
Locomotives of 2000 hp, si ilar t° 
those already operating «. Pat's 
suburban lines, may be int oduced 
to pull heavy freight tr ins 
some of the non-electric s* etches 

Other facets of the f /e-ye# 
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Trucks dump garbage into this hopper. . 
A slow-moving apron conveyor discharges 
onto the faster-moving apron conveyor, 


thinning out the material. 


From the grinder the garbage passes into the 
washer where grit is removed. The organic slurry 
cverflows into the slurry tank and is pumped to 
the digesters. 


CONVEY NG PROCESSING * MINING EQUIPMENT + TRANSMISSION 
MACHINERY « CONTRACT MANUFACTURING 


This apron conveyor drops the garbage into a Jeffrey 
Type B grinder. The bucket elevator at the left discharges 
grit from the washer seen below. 


JEFFREY 


recommends dual 


garbage-sewage disposal 


for low operating costs 


Garbage can be economically disposed of 
with sewage solids. Jeffrey sanitation engi- 
neers have found that garbage solids can be 
ground and pumped directly to digesters. 
Grit is removed first, of course. That is the 
system illustrated here at the new treatment 
plant in Kokomo, Indiana. 

For help on any treatment plant problem, 
write to The Jeffrey Manufacturing Com- 
pany, Columbus 16, Ohio. 











_ ae . 
( j 
“i 


When it comes to connecting bus, 
single or multiple—CADWELD Electrical 
Connections have no equal. GET THE 
BEST... GET CADWELD. 





CADWELDeo 
bus connection 


1. CADWELD is a BUTT 
connection — no waste 
in material. On 6” x 6” 
x Ye” Ell connection 
save 3 Ibs. of copper. 


2. No Drilling. 
3. No Tinning. 


BOLTED 
bus connection 


4. Lower Cost. 

5. No Wasted Space. 
6. Cannot Loosen. 

7. Cannot Corrode. 
8. No Maintenance. 


CATALOG ON REQUEST 


\CAPWELD. 


Erico Products. inc. 


2070 E. Gist Place Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 





plan include an increase in the 
number of automatic signal blocks 
and improvement of manual 
blocks; addition of 1200 more auto. 
matic signals at grade crossings; 
and setting up of an entirely auto- 
matic telecommunication system, 


Electrification of USSR Railways 


In 1956 some 621 miles of rail. 
way lines in the USSR were elec. 
trified, and by 1960 another 5000 
miles are to be converted. Plans 
are underway to convert the 3100- 
mile Moscow-Irukutsk line, the 
Moscow-Kharkov-Donbas line, 
and other major rail connections 
in industrial sections. 

Last year saw the introduction, 
for the first time in the USSR, of 
a-c electric traction at 22,000 v on 
a 84-mile sector near Moscow. The 
1957 plan provides for electrifica- 
tion of about 750 miles of track. 
Electrification of the Omsk ,rail- 
way has lowered transport costs, 
increased efficiency by 72 percent, 
and released 2500 men for work 
in other industries. 


Designed for Newest Planes 


When completed in 1959, the 
new International Airport near 
Ciudad Trujillo, Dominican Re- 
public, will be capable of provid- 
ing non-stop service to New York 
2000 miles northward, or to Rio 
de Janeiro some 3000 miles to the 
south. The airport, to cost in ex- 
cess of $9 million, is being built 
by Concretara Dominicana C. por 
A., of Ciudad Trujillo, with major 
engineering services being per- 
formed by Rader and Associates, 
of Miami, Fla. 

The airport will be able to re 
ceive aircraft with the heaviest 
wheel loads envisioned for the 
next 20 years. There will be 4 
complete fueling system for all 
types of planes, including jet 
transports. The airport will be 
geared to handle 40 operations 
per hour, and will include the 
most modern terminal building 2 
the Caribbean. 

Rader and Associates hold the 
engineering contract for «he de 
sign, plans, specifications, 2d m* 
terial lists for the actual execution 
of all electrical, mechanic:l, 2 
communications facilities. Thes¢ 
include water supply, sew«ze dis 
posal, building plumbing «nd a! 
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“DD” Series 


direct-drive 


Acme’s new DD Series Flow-Therm Liquid Chillers combine the advantages of 
close-coupled direct drive between compressor and motor with new engineer- 
ing features that make these units the most advanced large-tonnage packages 
on the market today. Completely enclosed, tamper-proofed control panel with 
pilot lights to warn of open limit switches . . 
for smooth, accurate refrigerant control and increased capacity range at low 
superneats ... 


CERTIFIED 


. Pilot-operated regulator valves 


these and many other features are worth your investigation. 


ition to the normal factory tests for leaks and mechanical defects, all 
packaged chillers are tested under full load conditions before leaving 


‘tory. Every unit must perform satisfactorily at its nominal rating. Your 
itee of this tested operation is the new Acme Certificate of Performance, 


in the industry. 

MODELS — 20 THRU 125 TONS 

cme you get a more complete range of models, with capacities to fit 
»b requirements. This is possible because the Flow-Therm’s chief com- 
, famous Dry-Ex Chiller and Shell-and-Tube Condenser, can be tailor- 
2 match compressor performance exactly — combine operating econ- 
ith maximum capacity. 


Se ——— yo 


Ory-Ex Liquid Heat 
Liquid Chillers Receivers Exchangers Condensers 


Packaged 
Chillers 


INDUSTRIES INC., Jackson, Michigan 


Packaged 
Heat Pumps 








Acme Certificate of Performance lesued 
on all Flow-Therm and Flow-Cold packaged 
liquid chillers, 3 through 125 tons. 


feeeeorocoeroerroeroroeoroeoooooeoeeeoe 


To Get Your Copy 
of Acme’s data- 
packed Flow-Therm 
catalog, just send 


us this coupon 
attached to your 
letterhead 


A a eee eee ee ae ee 


s 


Room Conditioners 


| 


Evaporative Condensers 
& Cooling Towers 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 
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- | MULTIPLE BUILDINGS 
for Heating |, LARGE SINGLE BUILDINGS 


His Temperature Water 


International-LaMont 


FORCED RECIRCULATION 


GENERATORS 


Why? Because International-LaMont HTW Gen- 
erators give you more in terms of dependable performance, 
higher efficiencies and significant operating economies. Featur- 
ing forced recirculation plus a built-in counterflow economizer, 
International-LaMont HTW Generators permit temperature 
differentials between outgoing and return water of up to 200°F. 

with attendant savings throughout the 
system. The return water is preheated by 
flue gases BEFORE reaching the radiant 
furnace zone—eliminating the danger of 
thermal shock. 

These are only a few of the distinct ad- 
vantages that make International-LaMont 
the leading name in high temperature 
water generation. 


Get the full story 
Write for Bulletin 700 today. 


BOILER BUILDERS SINCE 1886 


THE INTERNATIONAL 
BOILER WORKS CO. 


800 Spruce St. East Stroudsburg, Pa. 
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conditioning, the compressed air 
systems, runway lighting, street 
and parking area lighting, radio 
facilities for communications, nay- 
igation and traffic, public address, 
and intercommunications. 


Operation Hazen 


Led by Dr. Geoffrey Hattersley- 
Smith, 34-year-old Defense Re- 
search Board glaciologist, a group 
of eight scientists began the first 
of a three-phase geophysical, geo- 
logical, and climatological study 
of the Lake Hazen area in north 
Ellesmere Island, Canada’s north- 
ern most land mass, early in May, 
in support of the International 
Geophysical Year program. 

During phase one of “Operation 
Hazen,” Dr. Hattersley-Smith and 
his associates were airlifted to 
Lake Hazen by the RCAF to 
establish a base in the vicinity of 
Johns Island. The party will or- 
ganize an advance camp on the 
nearby ice cap for geophysical, 
glaciological, and meteorological 
studies. 

Phase two will include the es- 
tablishment of a winter site to ob- 
tain synoptic or general meteoro- 
logical observations and to study 
the thermal regime of the lake 
over a 12-month period. 

Plans for the third and final 
phase during 1958 will depend in 
size and scope on the results ob- 
tained this year. Scientific person- 
nel may be added to the party 
to extend the 1957 work and to 
undertake biological studies. 

The Royal Canadian Air Force 
and the United States Coastguard 
will support the expedition with 
air and sea transport and the 
Canadian Army is providing over- 
snow vehicles and cold weather 
equipment. About 100 Ibs of de- 
hydrated meat, prepared by 3 
process developed recently at the 
Defense Research Medical Lab- 
oratories at Downsview, Ontario, 
will be tested. 

About 70,000 Ibs of summ: r and 
winter supplies will be recuired 
to support the operation or 4 
six-month period. Nearly *3.000 
Ibs had been airlifted to t e ice 
cap by RCAF ski-wheel a: «craft 
from Resolute Bay, in Ma’. 

While studying the she { ice 
bordering the north Elles neré 
Island coast on two previo 's 0 
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Let’s talk 
pneumatics 


FOR IMPROVED MATERIALS HANDLING 


In view’ of continuous expansion in practically every 
industry to meet the demands of larger markets, the 
economics of plant design dictate close scrutiny of all 
available materials handling systems. 


When dry bulk and pulverized materials must be 
brought into the plant and transported through a series 
of in-plant operations, a totally enclosed pneumatic 
conveying system often provides an ideal answer to 
problems of contamination, control of material move- 
ment, storage, and freedom from mechanical hazards. 


The inherent flexibility of engineered pneumatic con- 
veying systems, used alone, as an integrated space sav- 
ing materials carrier or in conjunction with other 
materials handling equipment, offers the consulting 
engineer greater freedom of plant design or moderni- 
zation. 


Because of this flexibility and because of the good 
reputation of experienced, able manufacturers of pneu- 
matic conveying equipment, the number of possible 
Solutions to your materials handling problem is 
increaced, 


If pneumatic conveying systems will not meet your 
needs as satisfactorily as other methods Fuller, with 
more than 30 years of engineering and manufacturing 
experience and a fine reputation to protect, will tell 
you so. 


HOW TO SAVE YOUR TIME 
AND RE-DESIGNING 
Pneumatic conveying systems are designed to fit indi- 
vidual requirements. That’s why it is important that 
the consulting engineer and a reputable manufacturer 
of pneumatic conveying equipment start early in the 
project development to select the necessary equip- 
ment and design an efficient space-saving system. 


HOW TO GET STARTED 


Remember that successful pneumatic conveying 
systems require expert engineering assistance. 


Write for information on systems you will want 
to consider. 


Discuss your requirements with a reputable 
manufacturer while your project is still in the 
formative stage. 


PRODUCTS OF FULLER COMPANY 


FULL=R-KINYON and FULLER-FLUXO PUMPS for conveying dry pulverized materials e FULLER-KINYON REMOTE-CONTROL., 
UNLC DER for unloading dry pulverized materials from box cars, ships, barges, and flat-bottom storage bins « F-H AIRSLIDE® FLUIDIZ- 
ING ¢ NVEYOR for fine, dry materials « FULLER AIRSLIDE TRANSFER UNIT « THE AIRVEYOR® for unloading, conveying and 
reclaim’y fine, granular, and crushed materials » FULLER AIRMERGE BLENDING SYSTEM + FULLER ROTARY COMPRESSORS 
and V. CUUM PUMPS « SUTORBILT ROTARY POSITIVE-PRESSURE BLOWERS « GAS PUMPS «+ VACUUM PUMPS + LEHIGH 
INDUC °D-DRAFT FANS « FULLER PREHEATER Humboldt Suspension Type « FULLER INCLINED-GRATE COOLER « FULLER 
CLINE ER BREAKER *« FULLER DRY PULVERIZED-MATERIAL COOLER « FULLER ROTARY FEEDERS and ROTARY VALVES 
* MATERIAL-LEVEL INDICATORS + MOTION SAFETY SWITCH « AERATION UNITS « SLURRY VALVES « 


pioneers in harnessing AIR 


FULLER COMPANY 


118 Bridge St., Catasauqua, Pa. 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Birmingham ¢ Chicago « Kansas City * Los Angeles * San Francisco ¢ Seattle 
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EVUIGETY ‘CEMENTONE: 


SPONGE RUBBER 
JOINT FILLER 


* Non-Extruding...High 
Recovery After Compression 


* Weather and Rot 
ARIEL 
* Gray Color Blends 
With Concrete 


“Cementone” is a High Density 
Material, Especially Designed 
for the Construction Industry 


Servicised ‘‘Cementone”’ Sponge Rubber is a maximum perform- 
ance joint filler, designed for applications where utmost resilience, 
non-extrusion, high recovery, material stability and resistance to 
the deteriorating effects of weather, mildew and rot are required. 
It is also widely used in exposed architectural concrete such as 
bridges and overpass structures, abutments, walls, etc. where its 
neutral gray color blends well with the color of concrete. 

Because of its compressibility, high resilience and color, 
““Cementone”’ is ideally suited for use in tilt-up construction at 
vertical column and panel butt joints. (below) 

Made from high quality blown sponge rubber, uniform in 
thickness and density, ‘‘Cementone”’ is available in cut strips or 
sheets in standard thicknesses of 4”, 3%”, 144”, 34” and 1” in 
lengths up to 10 ft. For greater thicknesses, “Cementone” may 
be laminated. 


/ 


Typical ‘‘Cementone’’ Tilt-up Applications 








1/2" CEMENTONE 
bs “ ts i . bd pe 
= COLUMN. 24. 
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Sealing a butt joint of precast wall 
panels. Vertiseal is used to seal the 
exterior face. 


""Cementone” Sponge Rubber used 
on wall sections with column ver- 
tical joint. 





Write for the Servicised Catalog. There’s no obligation. 


“= SERVICISED PRODUCTS 


CORPORATION 
6051 WEST 65th STREET e CHICAGO 38, ILLINOIS 





casions, Dr. Hattersley-Smith re- 
turned to the Defense Research 
Board headquarters with relics 
from past historic expenditions 
dating back to 1876. A particu- 
larly interesting find was a rem- 
nant of the United States flag 
carried by the late Admiral Peary, 
in 1909, when he claimed to have 
dashed across ice floes to the 
North Pole from Ellesmere Island, 


Surveyors’ Instrument 


A new instrument has been de- 
signed in South Africa that solves 
the problems @ surveyor faces 
in measuring accurately his base 
line — the line to which all sub- 
sequent measurements are re- 
ferred. The new instrument pro- 
vides an electronic method of 
measuring length. Practical range 
is about 35 miles, with a minimum 
of 500 feet. Probable error is one 
part in 300,000. 


Dnieper Power Plan 


The Ukrainian branch of the 
Hydro-Technical Installations In- 
stitute has produced a plan known 
as the Dnieper Cascade that pro- 
poses building of 14 hydroelectric 
power plants on the Dnieper to 
produce as much as 14.5 billion 
kwh a year. Construction of the 
new hydro power stations is ex- 
pected to increase the power out- 
put of the older plants, such as the 
Dneproges, by regulating the 
river’s flow. The spring floods, 
though of short duration, account 
for about three quarters of the 
Dnieper’s annual discharge, while 
during dry summers the discharge 
may fall to one hundredth of the 
volume of spring discharge. 

The Dneproges station has a 
generating capacity of just over 
650,000 kw, but because of the 
station’s small reservoir, can only 
guarantee about 150,000 kw. This 
problem could be solved by )uild- 
ing more reservoirs, but these 
would take up valuable ferming 
land. The solution seems to e the 
building of reservoirs in the mid- 
dle and lower reaches of the river 
where water could be usec to 
rigate the arid lands in thos: areas 
and meet the need for ind strial 
uses. Most of the arid lanc is 2 
the lower reaches of the rivet, 
along the Black and Azov Seas 
and in the Crimea. In all, ths areé 
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GET SQUARE D SAFETY SWITCHES AND BENEFIT 


nOM THE MW NEMA 
STANDARDS 











a 


a 
t 
! 
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NEMA standards are adopted in the public interest 
and are designed to eliminate misunderstandings between the 
manufacturer and the purchaser, as well as to assist the pur- 
chaser in selecting and obtaining the proper product for his 
particular need. 

Square D's quick change to the new standards gives you 
the performance and safety which NEMA standards assure. 


Square D Safety Switches cost no more 


—why settle for less? 


HEAVY DUTY 


NORMAL DUTY 









LIGHT DUTY 




















DESCRIPTION New formerly Types H, S, or A formerly Types D or G 
Rating-Ampere 30—600 30—1200 30—200 
Voltage 250 or 600V AC, DC 250 or 600V AC, DC 250V AC 
NEMA 12 « Industrial Use 
(Gasketed) 
Sacteeens aay so Water-tight & NEMA 1 + General Purpose NEMA 1 « General Purpose 
NEMA 7 « Explosion-resisting NEMA 3R - Raintight NE’AA 3R « Raintight 
Class |—Group D 
NEMA 9 - Explosion-resisting 
Horsepower NEC Fuse Ratings NEC Fuse Rating 
Rating Dual-Element Fuse Ratings Dual-Element Fuse Ratings NEC Fuse Rating 
Operating Quick-Make, Quick-Break Quick-Make, Quick-Break Positive Make, Positive Break 
Mechanism Independent of Handle Independent of Handle Spring Assisted 
5 Interlocked & Padlock interlocked & Padlock 
Cover Attachment Aitachaient Padlock Attachment 
a Extra-Heavy Silver Silver 
Maximum Endurance Exceeds UL Standards Meets UL Standards 


Endurance 





Far Exceeds UL Standards 























COMPANY 





Now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE J} 















ventilation needs 
that vary; 

use the . 
double duty ‘ 


Swartwout Airjector Roof Ventilator 


Here’s the adaptability you’ve wanted in ventilating buildings 
where you have extra floods of heat or fumes at certain periods. 
Airjector gives you large capacity power expulsion when you need 
it, but saves power when the capacity requirement is less by act- 
ing as a gravity type ventilator. Its ball bearing rotary mounting 
increases efficiency at all times by keeping the discharge opening 
always downwind. 


Airjector moves a large volume of air at low cost — combines 
economy and efficiency with pleasing appearance. Oversize outlet 
and curved head cut static resistance to a minimum. And any 
appreciable outside air currents passing around the head provide 
extra suction effect on the outlet area. Capacities for the 13 sizes, 
and many capacity variations, carry Certified Ratings under the 
standard test codes. 


For peak loads — or for ordinary gravity ventilation — you pay 
only for what you need with this double duty method available 
in the Airjector. It’s the answer for ventilation problems in many 
situations, such as welding shops, spray booths, heat treating rooms, 
forge shops, over pickling tanks, galvanizing and plating rooms, 
etc. Write for complete catalog data, Bulletin AJ-P. 


THE SWARTWOUT COMPANY 
18511 Euclid Avenue Cleveland 12, Ohio 
Representatives in all Principal Cities 


ALSO AUTRONIC PROCESS CONTROL EQUIPMENT 








to be irrigated amounts to 9 -nil- 
lion acres. 

This use of water will not affect 
the working of the power stations 
since most of it will come from the 
Kakhovka reservoir, the last one 
down the river. In addition, water 
can be brought from Kakhovka 
along the ship canal into the Krivoj 
Rog metallurgical center. Regula- 
tion of the river will allow sea- 
going ships to penetrate as far as 
Kiev, the Ukrainian capital. 

Two of the stations are already 
supplying power: the 650,000-kw 
Dneproges station and the 312,000- 
kw Kakhovka station. Work is in 
progress at the Dneproderzhinsk 
and Kremenchug stations, with a 
combined capacity of 800,000 kw. 


French Export Brains 


Some 450 French experts to- 
day are serving as advisors, 
teachers, and engineers in the 
development of 54 nations. Ex- 
amples of engineers serving in 
other countries, either under aus- 
pices of the United Nations, or 
sent directly by the French gov- 
ernment or French private enter- 
prise are: 

A French consulting enigneer, 
formerly representing France at 
the Copenhagen Productivity 
Center, created an Institute of 
Technological Research in Cen- 
tral America, founded by multi- 
lateral accord among the five re- 
publics of the region. He intro- 
duced the metric system, created 
a Bureau of Standards, and popu- 
larized use of a process of steep- 
ing hemp, perfected by the Pas- 
teur Institute. 

In Nicaragua, a Frenchman is 
setting up the Nation’s entire in- 
dustrialization plan. 

In Uraguay, all professional 
training is supervised by 4 
Frenchman, and in Ethiopia, the 
Chief Engineer is French. 

A French engineer studicd the 
ports of Iran and his recommen- 
dations allowed constructior com- 
panies to proceed with we:k on 
the ports nine months soone - than 
was expected. 

Other French enginee:s are 
carrying out such projects a: plans 
for new airports at Damasc s and 
Aleppo, Syria; plans for 
tion of areas of Pakistan; an: 
ing exploration in Nepal. 
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COMPLETELY WATER-COOLED 
FRONT WALL ELIMINATES 
REFRACTORY .MAINTENANCE 








JET IGNITION: AS COAL 
MATTER 1S DISTILLED .. M 
WITH HIGH PRESSURE OVERFIRE Ai 










EXTREMELY LOW OF THE JETS PRODUCES A SWIRLING, TU 
i CARRY-OVER OF FLY ASH OF THE GASES AND INSURES GOOD MIXING AND RA 
nu- COMBUSTION OF VOLATILE MATTER FOR SMOKE FREE 
Wr aeen toe OPERATION AT ALL LOADS, THIS CONCENTRATED HEAT 
ZONE RADIATES HEAT DOWN ON INCOMING FUEL, 
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nl Latest Unit at University of Rochester 
1ter- e e e 
Will Burn High-Caking Coals 
eer, 


a BaW JET-IGNITION STOKER 

= SELECTED TO SOLVE 

- f SMOKE AND FLY ASH PROBLEMS 
por : — 


ated 
ypu- 


Stable, efficient combustion over wide load ranges, without smoke 
and with extremely low fly ash, is achieved by the new B&W Jet- 
il Ignition Stoker when burning bituminous and sub-bituminous 





Pas coals--including high-caking and coking grades. The Jet-Igni- 
ii tion Stoker maintains a clean stack without using dust collectors. 
in- Selection of a B&W Jet-Ignition Stoker for the University of 
Rochester was made to solve a community relations problem 
nal caused by smoke and fly ash. Dr. Lewis D. Conta, Chairman of 
ya the U versity’s Division of Engineering, and George D. Haas, 
the Chief “ngineer, recommended installation of the unit after FORCED oRAFT 
obser og a commercial installation burning the high-caking 
the Coals \ <ed by the University. B&W Stirling Boiler with Jet-Ignition 
en- B&\ Jet-Ignition Stokers are another of the developments of Stoker at University of Rochester, de- 
om- B&W igineering and research, supported by nearly a century of ae ie ae Se eae pe 
’ at 125 psi. 
on exper’ ace in all phases of steam generation. If your problem G-831-18 
nan 1s onc of excessive smoking and fly ash emission, 


Bulle: : G-85 will tell you how a B&W Jet-Ignition 


are Stoke: 
ow Oke: can help you. And for any problem in steam : BABCOCK 


§enera'ion, B&W engineers are ready to help you 


- and your engineers find the solution. The Babcock & & WILCOX 





BOILER 


n- Wilco: Company, Boiler Division, 161 East 42nd jee. 


“et Street, New York 17, N. Y. 
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News for the Consultant 


Maryland Engineers 
Form CE Association 


The Consulting Engineers Council of Maryland 
was formed at an organizational meeting in Balti- 
more, attended by representatives of 29 consulting 
engineer firms with offices in the state. 

A Constitution and By-laws were adopted and the 
following officers elected: president, William R. 
Kahl, of Rummel, Klepper & Kahl; vice president, 
William G. Robertson, Jr., of Henry Adams, Inc.; 
secretary, A. Russell Vollmer, of Whitman, Requardt 
& Associates; and treasurer, Robert E. McNeill, of 
McNeill & Baldwin. 

Directors are: Robert G. Deitrich, of J. L. Faisant 
& Associates; W. Worthington Ewell, of Ewell, Nel- 
son & Bomhardt; and Arthur M. Gompf, of Egli & 
Gompf, Inc. 

The organization is a result of the combined 
efforts of representatives acting on informal com- 
mittees appointed by temporary chairman Kahl at 
the initial meeting of the group in November of 1956. 


NSPE Reports on Engineer Employees 
Of Consulting Firms 


A nation-wide survey of the status of engineers 
employed by consulting engineering firms has been 
published as a 40-page report by the National So- 
ciety of Professional Engineers. The report, “Engi- 
neers Employed by Private Practitioners,” contains 
basic information on salaries, hours, geographic dis- 
tribution of engineer employees, size of the firm, 
fringe benefits, length of work-week, and overtime 
pay practices. 

The 311 consulting firms surveyed ranged in size 
from those with one engineer employee to those 
with as many as 300. The total number of employees 
represented is 6407. The average number of em- 
ployees for all the firms is 20.6, but data have been 
analyzed by size of firm to eliminate undue weight 
to the very large firms. 

Median salaries summarized in the report are 
based on the eight grades of NSPE’s “Recommended 
Grades, Duties, Responsibilities, and Qualifications 
for Pre-Professional and Professional Positions.” 
The most popular fringe benefits listed in the report 


130 


are paid vacations, bonuses, hospitalization insur. 
ance, life insurance, and profit sharing. Standard 
work-week of most firms is 40 hours, but 5.8 per. 
cent work less than 40 hours, and 28 percent work 
41 to 44 hours. 

One of the interesting facts brought out by the 
survey is the fact that only 40.9 percent of the engi- 
neering employees are registered professional engi- 
neers, and only 8 percent are registered as engi- 
neers-in-training. 

The survey was a research project undertaken by 
the Engineers-in-Employ-of-Practitioners Subcom- 
mittee of the Employment Practices Committee. 
Next step will be analysis of the findings and the 
development of programs to meet the needs of the 
engineering employees in their professional and 
economic advancement. 

Copies of the report may be obtained for $1 each 
(50¢ to NSPE members) from NSPE, 2029 K Street, 
N.W., Washington 6, D.C. 


So We Took a Survey, and... 


Results of a survey conducted by the National 
Constructors Association among member companies 
engaged in engineering and construction of chemi- 
cal plants, petroleum refineries, steel mills, and pow- 
er plants showed a growing interest in aids to edv- 
cation as a means of combating the shortage of eng! 
neers, draftsmen, and technicians. 

Of the twenty firms replying — varying ‘n siz 
from employers of 1500 to 100 engineers — all re 
ported some type of program in the field of duce 
tion, ranging from direct grants to local progr:ms i 
volving teachers, students, and employees. 

Some 85 percent reported using high schoo! teach- 
ers, college professors, or instructors on a pa t-time 
basis. About 65 percent indicated that mem ers of 
their engineering and technical staffs serve . 
structors on a part-time basis. 

Financial assistance to employees studyin 
neering or drafting were provided by 70 perce! 
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RELIANCE 


solves motor 
corrosion 
problem 


This Reliance Corrosion-Proof Motor is 
operating a pump which circulates cleaning 
solution through a tank containing metal 
parts. The motor is subjected to corrosive 
vapors and liquids each time a basket of 
parts is removed. BUT THIS MOTOR 
WILL NOT CORRODE. 


The solid cast-iron housing, including the fan 
cover, will withstand corrosive service 
indefinitely. Wiring identification is preserved 
on a stainless steel name plate. A threaded 
outlet is provided on the water tight conduit 
box, and motor leads are molded into a 
neoprene gasket that completely seals off 

the windings from the conduit box. A 
neoprene or non-ferrous shaft slinger 

seals the only other frame opening. 


These and many other features give you a 
motor with a built-in corrosion protection. 
Why not install this superior design now 
and save many replacement dollars 

in the years ahead. 


Write for bulletin B-2406 for complete design details. 
Zone 17, 337A a 


RELIANCE incintteine co.° 


DEPT. 337A, CLEVELAND 17, OHIO 
CANADIAN DIVISION: WELLAND, ONTARIO 


Sales Offices and Distributors 
in Principal Cities 








ALCOA ABRASIVE TREAD PLATE 


Safest surface 


in your plant! 


The tough particles that make 
a grindstone cut metal make 
it the safest of all surfaces for 
walking. 

Alcoa, the nation’s leading 
supplier of fused aluminum 
oxide for grinding wheels, is 
now making an aluminum 
tread plate from this identical 
material. By rolling these sharp 
abrasive particles into strong, 
light, rustproof aluminum, 
Alcoa offers a surface on which 
men can safely stand or work 
under almost any conditions. 
It stays slip-proof even when 
wet, oily or greasy. Since the 
abrasive is rolled in, its slip- 
proof qualities are more than 
surface deep! 

If your plant contributes to 
the 20,000 deaths by falls that 
occur each year, or to the thou- 
sands of injuries, here’s a way 
to stop them: install Alcoa® 
Abrasive Aluminum Tread 
Plate on catwalks, stairways, 
walkways, pedestrian lanes... 
wherever men work or walk... 
wherever surfaces get slippery. 

Measured by the cost of even 
a single injury, the cost is tri- 
fling. For sample and complete 
data, use the coupon below. 
Aluminum Company of 
America, 1670-G Alcoa Bldg., 
Pittsburgh 19, Pa. 


Alternate Sunday Evenings | 


65 percent providing training of this type within 
their own organization. 

An interesting sidelight to the ever increasing 
number of surveys designed to show how to combat 
the engineering shortage is a study conducted by Max 
A. Pape, a consultant to the Del Wakeman Co., San 
Francisco, as reported in Aviation Week. 

Using backgrounds, names, and addresses of three 
working engineers and two engineering students, 
Pape answered 30. magazine and 75 newspaper ads 
for engineers. Seventeen of the resumes were never 
acknowledged. Twelve were answered with form 
letters, some not signed and some not even personal- 
ized by the filling in of the applicant’s name. 

Only 23 of the 76 replying answered a specific ques- 
tion asked in each application. The other 53 merely 
sent application blanks. 

Of the 50 application blanks Pape completed and 
returned only 13 were acknowledged. Three com- 
panies asked engineers with five years’ experience 
to take aptitude tests. Of 31 job offers, two disapprov- 
ed of the undergraduate school attended and one 
questioned the standards of the graduate school. 

From the results of the study, Aviation Week con- 
cluded that there is no actual shortage of engineers. 


Where to Park Those Cars 


Engineering studies made by Frank Grad & Sons, 
of Newark, N. J., indicate that construction of three- 
level underground parking facilities beneath New- 
ark’s Military Park would be feasible from an engi- 
neering viewpoint. The next step will be to evaluate 
economic demand studies being made by Ramp 
Buildings Corp. of New York. This report will deter- 
mine the optimum size of the garage. 

Immediately thereafter, completed preliminary de- 
sign, cost analysis, and operations and income fore- 
casts can be made so that the economic and en- 
gineering feasibility studies can be studied jointly. 

The studies are being financed under an interest- 
free federal loan of $180,000. The loan must be re- 
paid only if the garage is built. 

A proposal for construction of an underground 
parking garage beneath the Cleveland Mall was re- 
vived when the H. K. Ferguson Co. was asked to 
complete detailed vlans for the proiect. The garage 
will cost some $4% million and will take approxi- 
mately 18 months to build. 

It is hoped that the garage can be built by private 
capital under a lease agreement. The city would get 
rent and eventually would obtain title to the struc- 
ture when the lease ran out in a 40-year or othe” long- 


? term period. 
+ eo ye gg ae Milwaukee’s main downtown business are : still 
y", Pittsburgh 19, Pa. ' will have a deficiency of about 6000 parking paces 
when four municipal parking pavilions are com- 
pleted, according to a report submitted to th City 
mete Parking Commission by Martin E. Bruening, per 
intendent of the City Bureau of Traffic Engin ering 
and Electrical Services. No recommendations were 
made by Bruening in submitting the report, rhich 
will be used to help the city select parking si . 


Please send literature and four-inch sam- 
ple of abrasive tread plate. 
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Uni-Flo Grilles 


make air behave 








Model MA Supply Grille 











Model MF Return Grilles match 
the MA Supply Grille, above. 
A variety of frame styles in a 
complete line of both supply 
and return grilles provides 
continuity of appearance. 


Opposed-blade volume control 
with gang-operated blades 
provides efficient, nondirec- 
tional control of air flow — 
easy adjustment. 


a: Lee: 


BARBE 


Dept. S, | 160 Rock Street, Rockford, Illinois @ Field Offices in principal cities 


Air Disi: bution Products © Small Motors 


cr 
SOmpo Tents 


JULY 957 


* Overdoors and Operators 


Uni-Flo Grilles coupled with published data from the 
widely recognized Uni-Flo Laboratory eliminate guess- 
work. Performance guaranteed when used according to 
these data. Uniform comfort maintained throughout 
occupancy space, even with temperature differentials up 
to 25° F. Air pattern easily adjustable after installation. 


Key-operated opposed-blade volume control available for 
easy system balancing. Key operation resists unauthor- 
ized adjustment. Removable, adjustable core and wide 
variety of frame styles meet various architectural require- 
ments. Tamper-resistant design ideal for use in institu- 
tions. 


And remember . . . only Barber-Colman combines skills 
in both air distribution and automatic temperature con- 
trols for undivided responsibility. 


NEW CATALOG — write for new complete grille 
catalog. Fully illustrated with photos, line drawings, and 
installation detail drawings. Sample specifications. 


Automatic Controls © Industrial Instruments © Aircraft Controls 


Electrical 


Molded Products ® Metal Cutting Tools © Machine Tools © Textile Machinery 
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In a subsequent development, Earl W. May, chair- 
man of the Milwaukee Land Commission and a con- 
sulting engineer, suggested that several parking pa- 
vilions be constructed oyer the Milwaukee River in 
the downtown business district. He said such struc- 
tures, with a capacity of at least 5000 cars, could be 
built on piles sunk in the river bed. 

“Engineer-wise, this is feasible,” May said. “I am 
quite sure they wouldn’t cost any more than regular 
structures, because we would get the ‘land’ free.” 

May said he would present his suggestion in detail 
to the Land Commission staff and to the City Park- 
ing Commission for study. 

Herbert Moore, another Milwaukee consulting 
engineer, offered a similar plan to the city several 
years ago, but it was regarded at the time as not eco- 
nomically sound. 


Los Angeles Sewerage Project 
Making Rapid Progress 


Los Angeles, Calif., will nearly double the capacity 
of its sewage disposal facilities when the $60 million 
Hyperion project is completed. The capacity will be 
increased from 245 mgd to 420 mgd, the average 
flow today being 255 mgd. About $19.3 million is to 
be used for local sewers, and $40.7 million for a new 


outfall sewer and final disposal facilities. This litter 
work is being done by Hyperion Engineers, which 
is a joint venture among three Los Angeles engi- 
neering firms; Holmes and Narver, Inc.; Daniel, 
Mann, Johnson and Mendenhall; and Koebig and 
Koebig, Inc. The work includes $14 million for the 
North Central Outfall Sewer, $3 million for an 
Ocean outfall for digested sludge, $16 million for an 
Ocean outfall for effluent, and $7.7 million for addi- 
tional facilities at the Hyperion Treatment Plant. 
David L. Narver, Jr., is project manager for Hy- 
perion Engineers. 

The basic plan is to modify the treatment provided 
at Hyperion so that an average flow of 300 mgd of 
sewage will receive primary sedimentation only be- 
fore being discharged to sea. Another 120 mgd of 
sewage will receive conventional activated sludge 
treatment in the existing aeration and final settling 
tanks and will then be either discharged to sea or 
reclaimed as industrial or ground recharging water. 
The combined effluent will be pumped through a 
5-mile long, 12-ft diameter ocean outfall extending 
to a depth of 194 feet. Sludge produced by the 
treatment process will be digested and then pumped 
through a 7-mile long ocean outfall to be discharged 
at a depth of 300 feet. Existing vacuum filters and 
sludge dryers will be moth-balled until such time 
as the production of fertilizer becomes profitable. 

The new North Central Outfall, which conveys 





Pewee Y PILING... 





POSEY 


STEEL PLATE DIVISION 


... fabricated for off-shore drilling 
in the Gulf of Mexico 


40’ long, 30” 0.D., 2” wall. . . this Posey Piling is soundly constructed 

to withstand the severe strains and stresses it will encounter in off-shore 
drilling in the Gulf of Mexico. Posey Iron specializes in Pipe and Piling, from 
20” 0.D. and larger, fabricated from wrought iron, carbon steel, low and 
high alloy steel, and alloy clad steel. A half-century of experience, plus modern 
equipment and engineering facilities, make Posey Iron a recognized source 

for fabricated pipe and piling for every purpose. Call in Posey Iron on your 
next pipe or piling job. Information and quotations without obligation. 


IRON WORKS, 


LANCASTER, PENNSYL} ANIA 
New York Office: Graybar Building 


TANKS @ DIGESTERS @ PRESSURE VESSELS @ STACKS @ DRED £ Pift 
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ONE BIG REASON WHY 
the Sheraton-Cadillac chooses 
Airtemp: 


“Airtemp has been able to effect savings in 
both installation and operation.” 


Detroit’s 


HOTEL 


stays modern 
with 
AIRTEMP 
AIR 
CONDITIONING 


1949—Ballroom air conditioned by 
Chrysler’s Airtemp Division. 


1951—First Airtemp cooling added to 
Parlors and Meeting Rooms. 


1954— Modernization of cooling system 
in Dining Rooms, Bars and Lounges 
starts with new Airtemp equipment. 


1955— 500 rooms equipped with Airtemp 
combination heating and cooling. 


1956—Dining Rooms, Bars and 
Lounges switch completely to new 
Airtemp cooling. 


1957—All remaining guest rooms—554 
—now receiving Airtemp heating 
and cooling. 


ENGINEERED BY CHRYSLER 


—makes Air Conditioning practical 


ial 
“Spr sgtime” 
Any Time 


CONSTRUCTION 


DIVISION OF 
CHRYSLER CORPORATION 


for every building project! 


PHONE your local Airtemp outlet. Let 
them explain the advantages of Airtemp 
for your next project. Or write to: 
Airtemp Construction Division, 
Chrysler Corp., Dayton 1, Ohio. 


AIR CONDITIONING OR HEATING FOR A ROOM...A HOME... A BUSINESS... AN AUTOMOBILE 
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sewage from La Cienega Boulevard to the site of the 
existing Hyperion treatment plant will be completed 
in May 1958. The sewer is 92 feet in diameter and 
42,000-ft long, about two thirds of which is in a 
tunnel. Concrete lining of the westerly half of the 
tunnel was scheduled to start in mid-May, 1957. The 
contractor for the easterly half is now tunneling 
and doing open-cut work. It will be protected against 
corrosion with a vinyl plastic liner. The outfall has 
two inverted siphons, one of which is approximately 
2600-ft long. 


The Ocean outfall for sludge discharge is a 7-mile 
long, 22-in. steel pipe coated on the inside with 
cement mortar and on the outside with coal tar and 
gunite. It is provided with cathodic protection of the 
impressed current type. It is constructed by joining 
lengths of pipe by welding on the beach, and then 
pulling them to sea by anchored barges. The con- 
tractor scheduled the job of pulling the seven mile 
pipeline into place in the middle of May. 


The Ocean outfall for effluent discharge is a 12-ft 
diameter, 5-mile long pipeline of reinforced con- 
crete. The inshore portion of the effluent outfall will 
be buried beneath the ocean floor in a trench ex- 
cavated for that purpose. However, the remainder 
of the pipe will be laid on the ocean floor, and will 
have no protection except rock tremied around it 
up to the spring line. The main pipe of 12-ft diameter 





that’s why 
] Engineers and 
Contractors prefer 


This time-proved line more than 
meets specifications. It meets the 
highest standards of safety plus 
design, practicality and economy. 


Write for Allen 150 (A.1.A. file 
29e2) and nearby counsel... . 


W. D. ALLEN MFG. CO. 


Room 700 Allenco Bidg. 566 W. Lake St. Chicago 6 
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HEAVY SOLID LINE REPRESENTS PRESENT SEWER 
PIPE. SLASHED LINES SHOW PROPOSED PIPELINES. 


will terminate five miles from shore, but from that 
point there will be two, 4000-ft legs which comprise 
the diffuser sections. Holes varying from 6% to 8% 
in. diameter will be spaced along the spring line of 
the diffuser sections. Bids for the effluent discharge 
pipeline were scheduled to be received in May. 


Seattle Consulting Firm 


Designs $40 Million Dry Dock 


Carey and Kramer, Seattle, Wash., is designing 
jointly with Moran, Proctor, Mueser and Rutledge, 
New York, N.Y., a graving drydock for the Bremer- 
ton Naval Station, which is said to be the largest 
in the world. Carey and Kramer also designed a 
sewerage system for the Bremerton Navy Yard 
which included some nine automatic sewage pump 
stations and two miles of cast iron sewer lines ata 
cost of $700,000. 

The engineering firm also is designing for the City 
of Seattle, jointly with City Engineer R. W. Morse 
and staff, the proposed new earth fill dam and con- 
crete spillway on the Tolt River for an additional 
water supply source for the city. The approximate 
cost of the dam is estimated at $7 million. Other 
work for the City of Seattle and the Lake City 
Sewer District includes a sewage treatment plant 
and 1% miles of pressure lines on the shore of Lake 
Washington to cost $1.45 million. 

Sewerage systems and treatment facilities are 
being designed for the following cities in Washing- 
ton: Redmond, $350,000; Houghton, $300,000; Mon- 
roe, $175,000; Raymond, $325,000; and Snoomish, 
$475,000. Water and sewerage systems have been 
designed for Overlake Park, Inc., a commer: ial dis 
trict between Bellevue and Redmond, $450,° )0; and 
for the Mercer Island Water and Sewers « ‘stricts 
$1.92 million. Engineering service is bei 3 PI 
vided for the rehabilitation of the Shelton Wash, 
sewerage system, to cost $90,000. 

A proposed new hydroelectric project «1 Blue 
Lake at Sitka, Alaska, has been designed 5y the 
Seattle engineering firm. The cost of the pro. *ct 
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Even Shorty 


’ . i 
doesn’t sli p “This new stuff” is the world’s only abrasive rolled steel floor plate— 
on this new A.W. ALGRIP —a super-safe footing under the most hazardous slipping 
conditions—including those caused by ink mist and oil. 


stuff “Even Shorty doesn’t slip” sums up the ALGRIP safety story. 
ALGRIP’s exceptional non-slip properties result from a patented 
process in which a grinding-wheel type abrasive is rolled—not coated 
—to a controlled depth as an integral part of tough steel plate. 
Usage merely exposes more abrasive. 


Make a test installation in your worst slipping area. Use ALGRIP as 
an overlay or as independent flooring—it fabricates easily and requires 
no maintenance. Try it—and watch your ALGRIP installation pay for 
itself as accident and insurance rates go down. 


rae 15 ABRASIVE ROLLED 
per! Fe, W ALGRI STEEL FLOOR PLATE 
ALAN WOOD STEEL COMPANY > 
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be approximately $4 million. Another important as- 
signment for this firm was the site engineering work 
on 12 aircraft hangars or shelters for the U.S. Army 
and US. Air Force. 


Prestressed Concrete Institute Plans 


Four standard cross sections for prestressed con- 
crete beams to be used in highway bridges for spans 
of 30 to 100 feet have been developed by a joint 
AASHO-PCI committee. 

G. S. Paxton, chairman of the American Associa- 
tion of State Highway Officials Bridge Committee, 
appointed a subcommittee composed of W. E. Dean, 
Tallahassee, Fla.; C. A. Marmelstein, Georgia; and 
Randle B. Alexander, Texas. To work with this 
subcommittee, the Prestressed Concrete Institute 
appointed Ben C. Gerwick, Jr., president of Ben C. 
Gerwick, Inc., San Francisco; Charles C. Zollman, 
Consulting Engineer, Springfield, Pa.; and George 
W. Ford, R. H. Wright & Son, Inc., Fort Lauderdale. 

A print of the sections has been mailed to PCI 
members. For information on availability of the 
plans, write the PCI Publication Office, 3132 N.E. 
9th St., Fort Lauderdale, Fla. 

The PCI World Conference on Prestressed Con- 
crete, opening July 29 and running to August 2, in 
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San Francisco, Calif., will include many sessions of 
particular interest to consulting engineers. 
July 30: Prestressed Concrete Bridges 
Prestressed Buildings 
Field trips 
Design and Construction in Various 
Countries. 
Prestressed Pavements, Wharves, Piles, 
and Poles. 
Aug. 2: Research on Prestressed Concrete. 
Registration blanks are available from the De. 
partment of Conferences & Special Activities, Uni- 
versity Extension, University of Calif., Berkeley 4. 


July 31: 
Aug. 1: 


Kentucky Turnpike Promotion 
Urged by Bond Holders 


The Kentucky State Highway Department has 
been charged with supressing an engineering report 
by the New York firm of Cloverdale & Colpitts 
recommending a more comprehensive sign and ad- 
vertising program for the Kentucky Turnpike. In 
making the statement, T. Henry Boyd, vice presi- 
dent of Blyth & Co., New York investment banking 
firm, acted as spokesman for holders of toll highway 
bonds at a meeting held to discuss the turnpike’s 
$300,000 operating budget for the next fiscal year. 

He warned that Governor Chandler and the high- 
way department may have trouble selling the state’s 
contemplated $100 million general-obligation bond 
issue unless they change their attitude toward the 
turnpike. The state’s failure to advertise the turn- 
pike adequately, or to post sufficient signs informing 
motorists where the road leads and how to get on it, 
were called inefficient administration. 

Boyd contended that the state owes it to its mo- 
torist-taxpayers to make the turnpike self-support- 
ing, instead of allowing it to continue to be a costly 
burden on the state road fund. Present official atti- 
tudes toward the turnpike were charged with being 
partially responsible for the fact that the road is 
earning only about 83 percent of the money neces- 
sary to pay interest on the outstanding bonds. 

The $100 million general-obligation highway bond 
issue to which Boyd referred was authorized by 
Kentucky voters last year. As soon as a final court 
ruling on its validity has been handed down, the 
bonds will be offered for sale to provide money for 
matching available federal aid funds for expansion 
of the state’s free highway system. 


Iowa Association Holds 
First Annual Meeting 


The Iowa Association of Consulting En -ineefs 
held its first Annual Meeting in May at tl! > Fort 
Des Moines Hotel, Des Moines. 

President for the 1957-58 year is Sherman > 
of Burlington; vice president is E. F. Behei: s, 
Moines; secretary, Robert Rosine, Belmon-: 
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See how Ttackmobile 
streamlines freight car handling 


SEND FOR THIS BOOKLET! Looking 
for increased manpower efficiency? “Work- 
ing for Profit”, the new pocket-size booklet, 
hows how Trackmobile moves freight cars 
s they are needed .. . eliminates jammed 
sidings . . . converts to road wheels to get 
round bottlenecks . . . pays off with as 
ew as 3 car moves a day. Shown above is 
ust one of several pages describing how 
“‘rackmobile works for many industries. 


This booklet also shows how to speed mate- 
rials handling with Whiting Cranes and 
Trambeam Overhead Handling Systems. In 
addition, it describes many other types of 
Whiting equipment. Here are 32 pages of 


profit-building ideas, indexed by type of in- 


dustry for your convenience. Write 
for your copy. Whiting Corporation, 
15620 Lathrop Avenue, 

Harvey, Illinois. 
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MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY, RAILROAD AND CHEMICAL PROCESSING EQUIPMENT 
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treasurer, Frank Paly, Des Moines. Directors elected 
for one-year terms are: Ralph Wallace, Mason City; 
M. L. Patzig, Des Moines; and Robert Brice, Water- 
loo. Directors for two-year terms are: Paul Walters, 
Des Moines; Eugene Davis, Des Moines; and Neil 
Carpenter, Ames. 

L. K. Crawford, secretary of the Consulting Engi- 
neers Council and president of the Illinois Associa- 
tion of Consulting Engineers, was the luncheon 
speaker. At the evening session Hunter Hughes, edi- 
tor of ConsuLTING ENGINEER, spoke. Also present as 
guests were Edward Wolff, of Chicago, president of 
CEC, and Charles Pate, of Tulsa, 1st vice president. 


Tilt-Up Slabs Cut Costs 


Falk and Booth, San Francisco, Calif., supplied 
structural engineering and architectural service for 
the construction of the recently completed Fuller- 
ton, Calif., plant of Growers Container Co., Salinas, 
Calif. This is the third corrugated paper box plant 
for which they have been responsible for engineer- 
ing and architectural service, the other plants of 
similar construction being located at Jacksonville, 
Fla., and Salinas, Calif. 

The Fullerton plant contains 150,000 sq ft of floor 
space. It cost $1,130,000 exclusive of the equipment, 
which runs about $1,300,000. Walls are of tilt-up 
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concrete slab construction. The concrete floors are 
poured first, and after curing serve as the casting 
floor in the production of the reinforced concrete 
wall slab panels. There are 76 tilt-up panels, each 
weighing approximately 18 tons. Each panel slab 
is 6-in. thick and 19-ft wide and 25-ft high. A 3500- 
lb concrete is used. About three weeks were re- 
quired to form and pour slabs on the floor, but they 
were erected in 13 working hours. Each wall panel 
has projecting reinforcing steel tied into the rein. 
forced concrete columns, which are poured after 
panels have been erected by a crane. Walls are later 
finished with a concrete masonry paint. Roof trusses, 
with a span of 100 ft, have an 8- x 8-in. laminated 
wood bottom chord and a top chord of solid timber, 
8 x 12-in. An interesting feature of the Fullerton 
plant are the frosted, heat-absorbent glass sun screen 
panels on the western exposure. Each panel is 5-ft 
6-in. high and 20-ft long, with steel supports canti- 
levered from the walls. The panels are placed so 
that a man standing at the window would see the 
bottom of the sun screen panel at eye level, allow- 
ing maximum light to penetrate without any sun 
glare. Dan Vandament supplied the mechanical en- 
gineering, and Darmsted the electrical engineering. 


Underground Aqueduct and Reservoir 
Proposed for Western Pennsylvania 


A $250 million plan to bring mountain spring water 
to four Western Pennsylvania counties has been 
proposed by the American Water Works Co. Plans 
call for construction of a 134-billion gallon reservoir 
in the mountains southeast of Pittsburgh and a gravi- 
ty-flow underground aqueduct to carry the water 
across four counties. 

A dam and a series of valleys would form the reser- 
voir on Indian Creek, in Fayette and Westmoreland 
Counties, which would be fed by the Indian and 


PROPOSED SYSTEM WOULD FURNISH MOU! 
WATER TO WESTERN PENNSYLVANIA COMMU) 


Laurel Hill Creeks, with future additional sv | 
water available by diversion of the Casselma 
A concrete-lined, underground aqueduct | 
in diameter and approximately 42-miles lon 
be constructed at an average depth of 800 fe« 
surface to transport the water. The aquedt 
the reservoir to Laurel Creek would be anot:: 
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e Free, rapid water circulation 
more steam at lower cost. ; 
improves heat transfer . . . keeps 
Here’s why Continental Automatic heating surfaces clean. 
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en to one-third over outdated steam Every Continental Automatic Boiler 
lans generators: —in sizes from 20 to 500 hp — has a 
wr : haat » guaranteed efficiency of more than 
avi- e Continental’s “Spinning Gas 80%. A ; cael i 
we ; ; ; ©, As an engineered product, all its 
. technique thoroughly mixes air ; 
; parts function smoothly together . . . 
and atomized fuel, gives maxi- : ad 
ser- di h f give quiet, low-cost operation . . . 
and Sh SANE SRT CRRNNENE. vibration-free performance. For more 
and e Simple, practical two-pass details, send for Bulletin BE-3. 





BOILER ENGINEERING & SUPPLY COMPANY, INC. 


1 Manavon Street, Phoenixville, Pa. 
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of (Left) Series F Continental Automatic Boiler, 
yer. with modulating control. Other models from 20 
‘eet to 500 hp, with on-off or modulating controls, 
e burn oil and/or gas. For steam heating or 
uld process work at pressures from 15 to 250 
ow pounds, or for hot water heating at low or high 
om temperatures. 
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A HALF CENTURY OF BOILER MANUFACTURING 


miles long and the aqueduct to the Casselman River 
another four miles. The aqueduct would have a 
daily capacity of 650-million gallons. 

The reservoir would have a water level of 1450 
feet elevation above sea level for the 134-billion gal- 
lon capacity and a 1460 feet elevation for a 151-billion 
gallon capacity, if needed. 

These four countries presently draw water from 
the Monongahela, Allegheny, and Youghiogheny. 


Registration Board Reminds 
Land Surveyors of Limits of Practice 


The State of Virginia Registration Board has 
ruled that the designing of road and street gra- 
dients or grades and storm water drainage systems 
constitutes the practice of highway engineering, 
a branch of civil engineering, and so may not be 
practiced by land surveyors. It had been brought 
to the attention of the Board that certified land 
surveyors were submitting such plans to local build- 
ing inspectors. 

The Board has advised each registered land sur- 
veyor in Virginia to confine his practices to the 
limitation set forth in the law, which reads, “ ‘Land 
surveying’ refers only to surveys for the re-establish- 
ment of land boundaries and the subdivision of land 
and such topographic work as may be incident there- 





DO YOU HAVE A FRIEND 


Who Is Qualified to Receive CONSULTING ENGINEER? 


If you have a friend — or know someone in your own organiza- 
tion — qualified to receive CONSULTING ENGINEER free — 
but not now receiving it, send us his name, 


QUALIFICATIONS ARE: 


1. He must be with a consulting engineering firm engaged 
in private practice. 


2. He must be a registered engineer. 


3. His duties must include specification or purchase, or in- 
fluence upon specification or purchase, of equipment and 
materials, 


FILL IN FRIEND'S NAME AND MAIL ... . 





ConsuLTING ENGINEER, 227 Wayne St., St. Joseph, Mich. 


Title in Company 


Company street address 





to, the making of plats and maps and the preparing 
of descriptions of land so surveyed or investigated,” 


Progress Report on 
Memphis Power Station 


The Thomas H. Allen Station, designed for the 
Light, Gas, and Water Division of the City of Mem. 
phis by Burns and Roe, Inc., New York, will have 
a name-plate rating of 750,000 kw, with a gross 
capability of 826,500 kw. 

Over two million pounds of reinforcing steel bars 
have been placed, including those in the turbine mat, 


REINFORCING STEEL USED FOR CONDENSATE PIT 
IS MOSTLY NO. 10 BARS SPACED ON 10-IN. CEN- 
TERS FOR MAXIMUM IN STRENGTH AND RIGIDITY. 


the floor, and the walls of the condensate pit, and 
some 8823 cu yds of concrete have been poured. 

Foundation of the plant is supported by 6300 
piles, driven to depths up to 60 feet. 


ASCE to Work on 


Pipeline Crossing Specifications 


The recently established Pipeline Division of the 
American Society of Civil Engineers has set up a 2+ 
man committee to develop a standard set of specifica- 
tions for pipeline crossings under railroads and high- 
ways. Citing the need for such a standard, Chairman 
J. E. Thompson, of the Natural Gas Pipeline Com- 
pany of America, pointed out that the many differ- 
ent and varied specifications now in use have made 
it increasingly difficult for pipeline companic: to ob 
tain the proper materials and design for «2ch it 
dividual condition, since materials often mus_ be 
dered two years in advance of construction, ar 1 many 
times before crossing permit data is availab! 

When the specification standards have ben a> 
proved by the Pipeline Division members, t' 2y ¥ 
be submitted to the American Standards Ass ‘ciation 
for approval. + 
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How ANEMOSTAT 


Air Diffusers help make movies 


Daring 
ated.” 


A carefully designed air conditioning system 
enables Production Center, Inc. to make movies at 
top speed during the hot summer months. In 
r the fact, production has been increased by three to | 


Mem- : ; ‘ One of three completely air conditioned sound 
four times, accor ding to Center estimates. stages at Production Center, Inc. in New York City. 


have 


gross Anemostat Air Diffusers help do this vital job. 
| They draftlessly diffuse 20,000 cubic feet of cooled 
— air per minute pushed by giant fans through the 


soundproofed ducts. The two main studios have 32 
vertical ducts, ranging in diameter from 18 to 

24 inches; of these, 24 are telescopic and can be 
raised or lowered to suit requirements. The 
conditioned air, efficiently distributed by Anemostat 
Air Diffusers, offsets the heat from the tremendous 
wattage of the lights needed for film-making. 










Movie-viewing, as well as movie-making, is aided 
by Anemostat Air Diffusers. They are installed in 
hundreds of theatres throughout the country. 
Anemostat Air Diffusers also provide true draftless 









comfort and uniform air distribution in schools, 






hospitals, banks and practically all types of 





commercial and industrial buildings. 
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Note the Anemostat Air Diffusers 
and installed on the telescopic ducts. 
red. ‘ 

5300 

Joseph B. Klein, Architect 

Robert Glenn, Inc., General Contractor 

Wolff & Munier, Inc., 

Mechanical Contractors 
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For complete data, write for your 
copy of the new Anemostat Selection 







a 

rf Manual No. 60 to Anemostat 

aa Corporation of America, 10 E. 39th 
» a 


Street, New York 16, N. Y. 








M. E. Fiore, Associate in the 
firm of Parsons, Brinckerhoff, Hall 
& Macdonald, N.Y.C., has been ap- 
pointed to membership on the 
Joint Committee on Composite 
Construction of the American Con- 
crete Institute and the American 
Society of Civil Engineers. He is 
also PBH & M representative in 
the Prestressed Concrete Institute. 
Another Associate in the firm, H. 
Alden Foster, has been made a 
Life Member of ASCE. 


At Ebasco, Charles Weisman, 
structural engineer, has joined the 
architecture-structural engineer- 
ing division of the Design and Con- 
struction Dep’t. In the D & C elec- 
trical design division new engi- 
neers are: Julius M. Masheroni, 
senior designer, and Alexander 
Pruglo, designer. Paul C. Kenson, 
Jr. and Henry C. H. Mohn have 
joined the mechanical design di- 
vision as senior designers. 

In the structural design division 





KOHLER ELECTRIC PLANTS 


Insure vital 


protection before 


a power failure 
emergency 


Model 50R81, 50 KW, 
120/208 volt AC. Remote 
starting. 


Storms or accidents may cut off central 
station power for days. Kohler stand-by 
plants take over critical loads automati- 
cally. Cost is often less than losses 
caused by a single stoppage. 

Food stores need Kohler plants for 
frozen food merchandisers, meat coolers, 
heating and lighting systems; hospitals 
for operating room and other essential 
lighting, nurses’ call bells and electrical 
equipment vital to patients’ care. They 
prevent costly interruptions in hatch- 
eries, greenhouses, countless enterprises. 
Civil defense units need them for first 
aid stations, fire and rescue trucks, 
mobile hospitals. Write for folder 12-A. 


Kohler Co., Kohler, Wisconsin ¢ Established 1873 





Plumbing Fixtures * Heating Equipment « Electric Plants * Air-Cooled Engines ¢ Precision Controls 


KOHLER or KOHLER 





of D & C are Reuben Boblow, Mat. 
thew E. Lambert, and Friedo 1 
Wiegmann as designers. Reuben 
S. Goodell joins the Space Plan. 
ning Dep’t. as a consultant; Clar- 
ence R. O’Neal, as staff analyst: 
and Roger L. Randall, as analyst. 


The partnership of Dwyer, 
Sanders & Kite has changed its 
name to Dwyer & Kite, Consulting 
Engineers. Members of the part- 
nership are T. Paul Dwyer and 
Bill M. Kite. 


The Endowment Fund of the 
Engineering Foundation has been 
increased by 100 shares of Gener- 
al Motors stock, a gift of Professor 
Orlan W. Boston, of Ann Arbor, 
Mich. Professor Boston, a Fellow 
of the American Society of Me- 
chanical Engineers, directed that 
the stock be invested by United 
Engineering Trustees, Inc., and in- 
come from it is to be “used for 
the furtherance of research in 
science and engineering.” 


Allen P. Richmond, Jr., assist- 
ant to the secretary of the Amer- 
ican Society of Civil Engineers, 
has retired from the organization’s 
headquarters staff in New York, 
on which he served for a period 
of 27 years. 


William S. Hurley, Jr., consult- 
ing engineer, has moved his office 


to 2536 Euclid Ave., Cleveland. 


R. N. Bergendoff, of Howard, 
Needles, Tammen & Bergendoff, 
and General L. J. Sverdrup, presi- 
dent of Sverdrup & Parcel, Inc. 
have been elected trustees of the 
Midwest Research Institute, of 
Kansas City, Mo. 


The American Institute of Elec- 
trical Engineers has electe:| Walt- 
er J. Barrett as president for the 
1957-58 year. He is a Fe'low of 
AIEE and is with New Jers 
Telephone Co., Newark, ° . 

F. Hickernell, Anaconda 
Cable, is the new treasur’ * 
presidents are Benjamin Ff 
Jr., Carnegie Institute of ” > 
ogy; Herbert W. Oetinge 
Power Co.; Albert G. 
Omaha Public Power 
Orien A. Gustafson, Pacifi 
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west District, General Electric 
Co.; and Gordon F. Tracy, Uni- 
versity of Toronto. 






L. C. Bishop, state engineer and 
ex officio secretary of the Wyo- 
ming Board of Engineering Exam- 
iners, has retired from office. Dr. 
Bishop is one of the sixteen regis- 
trants who still carries a Certifi- 
cate of Registration issued in 1907 
by the Board of Examining Engi- 
neers after he passed the first ex- 
aminations ever given to licensed 
engineers and land surveyors. He 
will maintain a limited consulting 
practice in irrigation engineering 
from his home in Cheyenne, Wyo. 













All members of last year’s board 
of directors of Gibbs & Hall, Inc. 
have been re-elected to serve an- 
other year. They are Edward H. 
Anson, Edward L. Champion, 
Barclay G. Johnson, Ernest C. 
Johnson, Boris Lochak, John B. 
Saxe, David B. Sloan, Harold C. 
Strait, John B. Westbye, and H. 
Everett Woodruff. The board also 
re-elected the same officers: David 
B. Sloan as president; Edward H. 
Anson as senior vice president; 
John B. Saxe as vice president and 
chief engineer; Barclay G. John- 
son as secretary; and Norman D. 
Campbell, treasurer. 












Foster D. Snell, Inc., consulting 
chemical engineers, New York 
City, have appointed Richard S. 
Ringheim as director of market- 
ing and economic research. 









| Clarence A. Graether, who 
Joined tne architectural-engineer- 
ing firm of Smith, Hinchman and 
Grylls Associates, Inc. 53 years 












Bak or Hosts 
Scho«! Visitors 
Robert i. John, exec. 





YP, Michzel Baker, Jr., 
Inc., Re thester, Pa., 
shows drawing to some 
of the ‘> Penn State 
Univ. students and 
faculty who visited 








Baker’s of ces. Grouped 
around M:. John (wear- 
ing glasses) are, 1. to r.: 






Robert Price, student; 
Harmer Weeden, assoc. 
prof; and Thomas J. 
Owers, student. 





JULY 1957 


ago, retired June 1. A consultant 
in general building construction, 
he has served longer than any 
other staff member. President 
Wallace S. MacKenzie is next in 
length of service, with 41 years. 


At the annual meeting of the 
American Institute of Electrical 
Engineers, Dr. Harold H. Bever- 
age received the 1956 Lamme Gold 
Medal in recognition of his pio- 
neering and outstanding achieve- 
ments in the conception and appli- 
cation of principles basic to prog- 
ress in national and worldwide 
radio communications. Dr. Bever- 
age is vice president, research and 
development, RCA Communica- 
tions, Inc., and director of the 
Radio Research Laboratory, of 
RCA Laboratories. 


The Illinois Chapter of the 
American Society of Heating and 
Air Conditioning Engineers has 
elected Harvey E. Anderson as 
president, Herbert Kreisman as 
vice president, John C. Scott as 
secretary, and E. P. Heckel, Jr. as 
treasurer. 


Harold Becher, consulting engi- 
neer, New York City, and a mem- 
ber of the Association of Consult- 
ing Chemists and Chemical Engi- 
neers, has been elected president 
of Kings County Chapter of the 
New York State Society of Profes- 
sional Engineers. 


The firm of Pfeiffer and Schweg- 
mann has been dissolved with the 
retirement of David C. Pfeiffer. 
Pfeiffer moved to Southern Meth- 
odist University, Dallas, Texas, as 
Director of Physical Plant. The 























THERE'S MORE 
TO A SOUND SYSTEM 


THAN SIMPLY GETTING ATTENTION! 


Modern Industry Across America 


‘7 DEPENDS UPON 


UKANE 


SOUND SYSTEMS 


Here are some of the benefits that companies 
such as FORD MOTOR, PARKER PEN and 
CONVAIR get from DuKane: 





e@ VOICE PAGING 

@ EVACUATION ALARM 
@ PLANT PROTECTION 
e@ CIVIL DEFENSE 

e WORK MUSIC 


Alert management throughout industry is 
depending more and more upon DuKane 
central sound systems for greater efficien- 
cy in officeand plant operation! DuKane 
systems may be engineered to any re- 
quirement regardless of size 

and scope of the plant. Sold 

and serviced by a nation- 
wide organization of 
experienced engineering 
distributors. For 

the cost-saving details 
fill in and send the 
coupon today! 





Control Console at Parker 
Pen that operates a mul- 
tiple bank of high power 
amplifiers. 


Write for the facts 


Please send full information on DuKane Cen- | 
tral Sound Systems for industry and office | 


DuKane Corporation, Dept. CE 77 
| St. Charles, Illinois 





| WAME 
| ADDRESS_ 
| city 
| FIRM 















SHAKE 
unloading 
problems 


New EASTERN 
CAR SHAKERS 


Bulk materials shipped in hopper 
bottoms and other open top railroad 
cars are unloaded easily with the aid 
of EASTERN’S new Car Shaker. 
Utilizing both impact and vibration, 
this new product incorporates the 
best features of earlier models to 
roduce a more efficient operation. 
ts practical design and rugged con- 
struction have made it simple to 
operate and economical to use. 


Write for Bulletin 50 


EASTERN 


CONSTRUCTORS, INC. 
Poland, Ohio 


146 





new firm, of Winston and Schweg- 
mann, will be located at 3132 Dyer 
St., Dallas. Paul R. Winston, me- 
chanical engineer, and J. F. 
Schwegmann, electrical engineer, 
are principals of the new firm. 


Kelley & Gruzen have an- 
nounced appointment of Dr. San- 
ford Bates, penologist and author- 
ity on planning and administration 
of social service institutions and 
hospitals, as technical consultant. 
He will serve as an adviser in the 
planning and design of penal, wel- 
fare, and hospital buildings. 


SCHWERIN HARIER 


At the Cleveland, Ohio, firm of 
Fischer & Associates, Inc., William 
H. Harper and Charles H. Schwer- 
in have been elected to the board 
of directors. Harper also becomes 
secretary of the corporation. 


A second national award for 
design of the Medical Towers 
Building, Houston, Texas, has 
been presented by the honor 
awards committee of the Ameri- 
can Institute of Architects to Go- 
lemon & Rolfe, Architects, Walter 
P. Moore and K. E. Zimmerman, 
structural engineers, and Bernard 
Johnson, of Bernard Johnson & 
Associates, mechanical and elec- 
trical engineers. 


R. C. Anderson has opened an 
office as a consulting metallurgist 
at 7738 Park Place Blvd., Houston. 


Four pioneers in the respective 
fields of electric furnaces, refrac- 
tories, gas burners, and protective 
atmospheres, have received the 
Trinks Industrial Heating Award. 
The four are: Samuel Arnold, 3rd, 
consulting engineer, Pittsburgh; 
H. M. Christman, Massillon Re- 
fractories Co.; W. Barton Eddison, 
consulting engineer, Ardsley-on- 
Hudson, N. Y.; Allen G. Hotchkiss, 


| General Electric Co. 


Joseph Kiell has moved his of. 
fice to new quarters at 10 Fay 
40th St., New York City. 


The firm of H. A. Stepleton % 
Company, located in the Colton 
Building, Toledo, Ohio, has chang. 
ed its name to H. A. Stepleton % 
Associates, Consulting Engineers, 
New address is 4528 Monroe §t, 
Toledo, Ohio. 


Ebasco Services Inc. have open- 
ed an office in San Francisco with 
Harvey K. Breckenridge as man- 
ager. Breckenridge joined Ebasco 
in 1954 and since that time has 
been general manager of the 
Greek Electrification Program, 
which Ebasco has been handling 
for that country, with offices in 
Athens, Greece. 


Dr. B. D. Thomas, director of 
the Battelle Memorial Institute, 
has been awarded an honorary de. 
gree of Doctor of Engineering by 
Michigan College of Mining and 
Technology. 


E. G. Robbins and Frank L 
Whitney have been elected to the 
board of directors of Walter Kidde 
Constructions, Inc. Robbins is vice 
president in charge of construction 
and Whitney is vice president in 
charge of engineering. 


WHITNEY WAGNER 


A. V. Smith Engineering Co, 
Narberth, Pa., announces election 
of John Wagner, Jr., as vice pres 
dent. He will direct field « 2rrosio 
studies and research wor 


Reginald F. Taylor, C asulting 
Engineer, and H. E. Bovay, Jt. 
Consulting Engineers, F >usto? 
Texas, have joined force Taylor 
will serve as engineering sonsult- 
ant in the Bovay organiz: ‘ion 
his staff will become a p2"t of the 
Bovay staff. 


CONSULTING E iGINEB 





DECIDEDLY BETTER 


DAY: BRITE 


There’s no compromise here 


In the laboratory, under a microscope, life itself may hang in the balance. 
Vital work done here demands the best in lighting—Day-Brite lighting 
that provides better over-all illumination, without tricky shadows or glare. 


Don’t take our word for it. Compare fixtures. We’ll stake our reputation 
on what you find. For we know you’ll find that Day-Brite does offer 
better lighting . . . is built to last years longer... does offer cost-cutting 
maintenance in an attractive fixture design. 


You’ll also discover how Day-Brite can answer many other lighting problems, 
in reception areas, corridors, offices, patient rooms, kitchens and libraries. 


Call your Day-Brite representative for a demonstration today. He’s 
listed in the Yellow Pages. Day-Brite Lighting, Inc., 5479 Bulwer 
Avenue, St. Louis 7, Mo. Day-Brite Lighting, Inc., of California, 

530 Martin Ave., Santa Clara, Calif. 


NATION’S LARGEST MANUFACTURER 
OF COMMERCIAL AND INDUSTRIAL 
LIGHTING FIXTURES 


Day-Brite Plexoline® fixtures, prescribed for exacting laboratory 


work in Cardinal Glennon Memorial Hospital, St. Louis. 
Architect-Engineers: Maguolo & Quick 
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Could this have 
been pumped by 
Tah Adatiale moles ar] 
LIQUID IMPELLER? 


_ It was dented, and some- 
what the worse for wear, 
_ but nevertheless still rec- 
'ognizable as an auto 

muffler. The question: 
how did it get into the 
re-pulp stock line from 
the hydropulper? 
The answer is simple. 
| The muffler, twelve 
inches long, was pumped 
out of the hydropulper 
through an eight-inch 
Wemco torque-flow Sol- 
ids Pump. 
This is an actual case 
history, typical of many 
about this amazing 
pump and its “can’t 
clog” liquid impeller ac- 
tion. Interested? Just 
ask for the facts. 
-®@- 
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TORQUE-FLOW 


SOLIDS 
PUMP 








WESTERN 
MACHINERY 
COMPANY 


650 FIFTH STREET, SAN FRANCISCO 7, CALIF 





New Projects Reported 


By Consulting Engineers — 


ALABAMA 


Ammons, McClure & Caldwell, Atlanta, 
Ga. 

Val Monte Shores, Inc., Guntersville, 
Ala. (mech.) Client, Architect, Albert 
C. James. 


Ammann & Whitney, New York, N.Y. 
Reinforced concrete field house, Uni- 
versity of Alabama, 260 x 340 ft barrel 
arch type. (struc., mech., elec.) $2,000,- 
000. Client, University of Alabama. 


ARKANSAS 


John T. Pullen, Consulting Engineer, 
Memphis, Tenn. 

Field house and gymnasium, Blythe- 
ville, Ark. $260,000. Client, U.S. Branson, 
Arch., Blytheville. 


First Methodist Church, Blytheville, 
Ark. $350,000. Client, U.S. Branson, 
Arch., Blytheville. 


Harold L. Smith & Assoc., Stuttgart. 
Sewage treatment facilities and col- 
lection system. (civil) $410,000. Client, 
City of West Helena, Ark. 


Water distribution system. (civil) 
$100,000. Client, City of Lake Village. 


Sewage treatment facilities and col- 
lection system. (civil) $250,000. Client, 
City of Lake Village, Ark. 


Water and sewerage improvements. 


(civil) $145,000. Client, City of Parkin. 


Water improvements and treatment 
plant. (civil) $125,000. Client, City of 
Ola, Ark. 


New water and sewerage systems. 
(civil) $175,000. Client, City of Weiner. 


CALIFORNIA 


Neptune & Thomas, Architects & Engi- 
neers, Pasadena, Calif. 

Westminster high school. Complete new 
reinforced concrete school for 500 stu- 
dents. $2,500,000. Client, Huntington 
Beach School District, Calif. 


Adams, Morgan, Latham, Kripp & 
Wright, Long Beach, Calif. 

Storm drain project $129, North Long 
Beach Pump District. (civil) $1,600,000. 
Client, City of Long Beach. 

Storm drain project #130, Pump Dis- 
trict #7. (civil) $2,160,000. Client, City 
of Long Beach. 

El Dorado Park nursery. (arch., civil, 
struc., mech., elec.) $300,000. Client, 
City of Long Beach. 


Crown Bowling Alley. (arch., struc, 
mech., elec.) $200,000. Client, Crown 
Bowling, Inc. 


Office building for attorneys. (arch, 
struc., mech., elec.) $80,000. Client, John 
E. McCall. 


John D. Swearingen, Mill Valley, Calif. 
Redesign 50-ton flotation mill, reopen 
underground workings, and diamond 
drilling, Palisade silver mine, Napa 
County, Calif. $40,000 (mill), $50,00 
(mine rehabilitation) Client, Inter- 
mountain Exploration and Development 
Co., Modesto, Calif. 


M. K. Goldsmith, Los Angeles, Calif. 
Botany building, U.C.L.A. (struc) 
$750,000. Client, Paul R. Williams, Arch. 


Linde office building, Beverly Hills. 
(struc.) $500,000. Client, Paul R. Wil- 
liams, Arch. 


Statler Hotel addition, Los Angeles 
(struc.) $500,000. Client, Nickman & 
Chow, Arch. 


R. E. Layton & Assoc., San Leandro. 
Provide engineering for major manu- 
facturing building renovation and ma- 
chinery setting for new equipment, in- 
cluding structural and mechanical reno- 
vations. (civil, struc., mech.) $75,000. 
Client, California Pottery Co., Niles. 


Two-story structural addition to draft- 
ing room and manufacturing. (struc) 
$60,000. Client, Friden Calculating Me- 
chine Co., Inc., San Leandro, Calif. 


Site studies for grading, paving, drain- 
age, and site development for elemen- 
tary school. (civil) $50,000. Client, San 
Leandro Unified School District, San 
Leandro, Calif. 


Merrill B. Wittman, El Caios, Calif 
Sanitary sewers. (civil) $810,000. Client 
City of El Cajos. 


Study of master drainage system 
(civil) $1,500,000. Client, !' Cajos- 


(civil) $40,000 


Street improvements. 
Client, City of El Cajos. 


Douglas Street improvem. 1ts. (civil) 
$145,000. Client, City of El ‘ 20s. 
Oro Street improvements. <ivil) $30,- 
000. Client, City of El Cajc 


Study of all streets and r omens 
tions. (civil) Client, Imper 2! Bea 


Subdivision for Grable. (‘vil) $180; 
000. Client, Grable County 
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Exclusive with Stran-Steel Buildings— 


STRAN-SATIN METAL WALL 


For new beauty in all-steel construction 


There’s no question about the versatility of Stran-Steel buildings 
for manufacturing, warehousing, or as a retail or service center. The 
unobstructed interior space of this new building line makes it a nat- 
ural for the most efficient arrangement of equipment and machinery. 



















struc, 
Crown 
Now rugged Stran-Steel buildings are clad with a look of luxury. 

(arch, ‘ ‘ With new Stran-Satin metal wall you get an attractive rib design 
at, John BN and a soft pleasing luster. A wall that is strong and durable; assem- 
bled with panels that are longer, wider and easier to erect. In com- 
bination with other materials— brick, stone, wood, glass or Stranlite 
plastic panels— Stran-Satin metal wall provides a limitless variation 
of exterior decor, giving your clients all the features of low cost, all- 
steel construction, plus the eye appeal of more expensive materials. 


y, Calif. 
reopen 
iamond 
| Napa i af ' : 
— aoe A Amat _ America’s newest and finest steel buildings can be site-styled, too. 
opment [at They are available in clear-span widths of 32, 40, 50, 60, 70 and 80 

ft. and multiples thereof. Next time, specify Stran-Steel buildings. 


Calif a , ) ib Your clients can finance these buildings. Up to $25,000 is available 


(struc. through the Stran-Steel Purchase Plan. As little as 25% initial 
s, Arch. investment, up to 5 years to pay. For more information call the 


Hi local Stran-Steel dealer. 
ills. 


2. Wil 


ngeles. 
man & 





{pomp Corporation, Detroit 29, Michigan 


(civil STRAN-STEEL CORPORATION eerdow 
| [_] Please send me the Industrial Buildings Catalog. 


Detroit 29, Michigan ¢ Division of 
) $30,- | C] Please have your representative contact me. 
NATIONAL STEEL val CORPORATION 
= | Name Title. 


nenda- “ate to >!ain more information: | Company. 
each. Chicago fo"? 206 Volunteer Bidg. Minneapolis 4, Minn,, 708 S. 10th St. | 
Cleveland 14. 205 W. Wacker Dr. New York 17, New York, 405 Lexington Ave. | Address. 

$180, Detroit 29 Mi v nto, 20950 Center Ridge Rd. Kansas City, Mo., 6 East 11th St. ’ 
5‘ ch., Tecumseh Rd. San Francisco 3, Calif., 703 Market St. | City. 
texas, 2444 Times Blvd. Washington 6, D. C., 1025 Connecticut Ave. N. W. | 57-SS-6c 
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Because... 


Smart firms know that as the Bureau of 
Public Roads has said, the Federal Govern- 
ment must turn to consulting engineers for 
much of the engineering to be done on the 
multi-billion dollar Federal Highway Pro- 
gram. Will you get your share of the busi- 
ness? 


How fo Plan Right... 


Get all the information on the fast-develop- 
ing Highway Program bi-weekly from Wash- 
ington. Get news and reports direct — 
prepared by long-time Capitol Hill re- 
porters and business writers. Make a small 
investment now in your firm's future. 


Send Name, Address, and Check for $20 
for One Year Today to: 


HIGHWAY PUBLISHING CO. 


Suite 412, Dept. C., Albee Bldg., Wash. 5, D. C. 








Leonard D'Ooge, Sacramento, Calif. 
Wonderfood Market and shopping cen- 
ter, Sacramento, Calif., 20,000 sq ft. 
(mech.) $98,000. Client, Big Six Co. 


Foothill Center suburban shopping cen- 
ter, 16,000 sq ft market, 24,000 sq ft 
shops and stores. (civil, struc., mech., 
elec.) $600,000. Client, Market Dev. Co. 


William H. Kirkgaard, Glendale, Calif. 
Apartment houses and garage. (struc.) 
$84,000. Client, Crestlane Building & 
Investment Co. 


Add mezzanine to warehouse. (civil, 
struc.) $11,000. Client, W. Edwards. 


COLORADO 


Ken R. White, Denver, Colo. 
Preliminary studies for extension of 
east-west runway and new north-south 
runway, Stapleton Field, Denver, Colo. 
(civil) Client, City and County of 
Denver. 


CONNECTICUT 


Henri B. van Zelm and Assoc., West 
Hartford, Conn. 

Connecticut Medical Service, Inc. of- 
fice building, New Haven, Conn. (mech., 
elec.) $1,500,000. Client, Office of Doug- 
las Orr. 


Office building, Remington Arms, Inc., 
Bridgeport, Conn. (mech., elec.) $1,- 
000,000. Client, Office of Douglas Orr. 


Henry A. Wolcott Elementary School, 
West Hartford, Conn. (mech. elec.) 
$750,000. Client, Willard Wilkins. 


Orville Platt High School, Meriden, 
Conn. (mech., elec.) $2,288,512. Client, 
Willard Wilkins. 


Maloney High School, Meriden, Conn. 
(mech., elec.) $2,200,000. Client, Willard 
Wilkins. 


Printing plant, Connecticut Printers, 
Inc., Bloomfield, Conn. (mech., elec.) 
$400,000. Client, Buck and Buck. 


Gymnasium, Loomis Institute, Windsor, 
Conn. (mech., elec.) $500,000. Client, 
Jeter and Cook. 


Gaud-Reau Assoc., Westport, Conn. 

Material Handling Handbook. Function- 
al presentation of solutions developed 
by industry at large in mechanization 
of material handling problems in plants, 
warehouses, and terminals. (mech.) 
$70,000. Client, McGraw-Hill Book Co. 


DISTRICT OF COLUMBIA 


Herbert Manuccia, P.E. and Assoc., 
Washington, D.C. 

Library of Congress, Washington, D.C., 
exterior subterranean vaults. (struc.) 
$150,000. Client, Guy Panero Engineers. 


Edward T. Johnson & Assoc., Wash., D.C. 
Prepare industrial maintenance manu- 
als, U.S. Marine Corps. $276,098.40. 
Client, U.S. Marine Corps. 


Prepare asphalt and concrete operation- 
al manuals, U.S. Army (ERDL). 


$4641.35. Client, U.S. Army Corps , 
Engineers. 


FLORIDA 


Frederick L. Bell & Assoc., Inc., Tall; 
hassee, Fla. 

Comprehensive parking study down 
town St. Petersburg, Fla., and county 
wide traffic survey, Pinellas Count 
Fla. (civil) $100,000. Client, Florid; 
State Road Department. 


Col. A. B. Jones, U.S.A. (Ret.), Miam 
Beach, Fla. 

Marshalling witnesses, assembling data 
and preparing exhibits for Hillshon 
Inlet Committee to be presented at pub 
lic hearing by U.S. District Enginee 
on proposed improvement of naviga 
tion in Hillsboro Inlet, Fla., by Fed 
eral Government. (civil). 


J. E. Curley & Assoc., Miami, Fla. 
McArthur High School, Broward Coun- 
ty, Fla. 1700-pupil high school, water 
treatment plant, central hot water heat- 
ing, 277/480-v electrical system, 10 class- 
room wings. (mech., elec.) $1,200,000, 
Client, Start & Moeller, Arch. 


DeLeuw, Cather & Brill, New York, NY. 
North-South Expressway, Miami, Fla. 
Surveys, contract plans, and estimate 
for 2 miles of limited access highway 
in Miami, including 5 grade separa- 
tions, high level crossing of Miami 
River and interchange. (civil, struc, 
elec.) $20,000,000. Client, Florida State 
Road Dept. 


Alexis B. Knonoff Consulting Engineers, 
Miami, Fla. 

300-ton incinerator, Coconut Grove 
Section, Miami, Fla. (civil, struc., mech, 
elec.) $900,000. Client, City of Miami 


Sewage collection system and treatmet! 
plant, Dade County Home and Hospi- 
tal, Dade County, Fla. (civil, struc, 
mech., elec.) $150,000. Client, County. 


Sewer and water systems, Mashia 
Island, Dade County, Fla. (civil, struc, 
mech., elec.) $125,000. Client, Mashta 
Land Corp. 


Jacob Feld, New York, N.Y. 

Hotel Carrilon, Miami Beach, Fla. $10; 
000,000. Client, Carol Management Corp. 
and Carol Florida Corp., owners. 


Jack E. Mitchell & Assoc., Coral Gables 
North Miami Beach Junior High School. 
(mech., elec.) $900,000. Client, Steward- 
Skinner Assoc. 


Officer nurses’ quarters, H: nestead “ 
Force Base, Homestead, — ‘2. (m “ 
elec.) $150,000. Client, Stew d-Skinnet. 


Addition to 20th Street a’ sort term 
nal, Miami, Fla. (mech., e!°c-) $12 
000. Client, Steward-Skinr » Asso 
Delta Air Lines maintenar ° and ve 
haul facilities, Miami Inter — 
port. (mech., elec.) $50¢ 00. 
Steward-Skinner Assoc. 
Food Fair Supermarket, 


(mech., elec.) $300,000. 
Taylor, Structural Enginee’ 


~ Jando, Fis 
ent, b 
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with CYCLOTHERM today! 


Future Expansion ' an Future Expansion 


=== 


add them 


AS YOU NEED THEM! 





With Cyclotherm Steam and Hot Water Generators you can plan your 
steam generating facilities to cover five — ten — fifteen years of 
plant expansion. Perhaps one 500 HP Cyclotherm will meet your 


Swan Rubber Did It — 


present requirements. If you need 600 HP in 1958 — add a 100 So Can You! 
HP Cyclotherm. If 200 more HP is needed in 1959, a 200 HP a a 
Cyclotherm will give you ample — but not excess — capacity. world’s largest maker of garden 
You buy as you grow — you pay only for what you use. hose, installed an 80 HP Cyclo- 

therm in 1949. As Swan expanded, 


Only Cyclotherms lend themselves perfectly to a progressive increase ween 

in steam capacity. You can get them in 17 sizes — add units 1951-100 HP Cyclotherm 
ranging from 18 to 750 HP. They’re installed easily — need no —— oa 
stack, no excavation, no special foundation. A battery of Cyclotherms 1955 125HP > or at 

is easy to accommodate — a Cyclotherm takes up to 1/3 less space 1956 Two 500 HP Cyclotherms, 
than even other package boilers. Completely factory assembled, one 125 HP Cyclotherm. 
too — set one down and with five simple connections it’s ready to work. nd ‘emit 


And Swan plans to install during 


C»clotherm’s Cyclonic Combustion guarantees plus 80% efficiency rat eet Gabe, aaaias Wa 


in nly two passes. Larger units operate at from 30% to 100% HP and a 30 HP Cyclotherm. In 
of ~ated capacity without loss of efficiency — smaller units 1949, Swan planned for the future 
operate on and off automatically as load requires. Maintenance costs with Cyclotherm. You can plan for 
dr p from 30% to 50%. And Cyclotherm’s world-wide pone Cohenp WE Gymemons sethy. 


se: vice-facilities are always at your disposal. For full 
in? rmation, write us today. 


Clip to Your Letterhead: 4 


ARNS BND 
\\ STUN anaainin Corp. 


[ 
| 
| 
GURY | mi em pares hak Cyclotherm Cyclonic 
YCLOTHERM® ! 
| 
! 


Combustion, also rotogravure copy of Cyclotherm 
Sales Steam with illustrations and descriptions of 
STEAM AND HOT WATER GENERATORS : ; 
Cyclotherm installations. 


a me ee ee 





A Division of National-U.S. Radiator Corp., Oswego, N.Y. ee ee ee ey ee pe ee 





HOW TO GET 
AROUND 
TIME and COST 
FACTORS 


in Protecting Pipe 
Against Corrosion 


When you are faced with the prob- 
lem of protecting piping underground 
in highly corrosive soils, a high qual- 
ity coal tar coating such as called 
for in AWWA Specifications C-203 
and C-204 is normally hot applied at 
a pipe coating mill. However, in 
many cases, the volume of pipe does 
not warrant this expense or the coat- 
ing mill is too far away to justify 
the time involved. 


That’s WHEN Engineers 


Specify HP NEIHAOW WIE 


.. the practical alternate 
hot-applied coal tar coating 
in handy tape form 


Because TAPECOAT provides a 
coal tar coating equivalent in long- 
life protection to hot-applied coating 
at the mill, engineers are specifying 
this quality alternate material where 
time and cost factors preclude mill 
application. 

This practical solution assures the 
protection required without the need 
for tar kettles, technical know-how 
and special crews. Field application 
costs are reduced because TAPE- 
COAT is so easy to apply, using a 
torch to soften or bleed the pitch 
and then spirally wrapping it on the 
vulnerable surface. 

TAPECOAT comes in handy rolls 
of 2”, 3”, 4”, 6”, 18” and 24” widths. 
Since 1941, it has proved its ability 
to give lasting pro- #7 
tection to pipe, pipe 
joints, couplings, 
conduit, cable and 
insulated piping. 

Write for illustrated 


Te TAPECOAT 
Company 


1569 Lyons Street 
Evanston, Illinois 


Originators 


Coal Tar 
Coaiing in 
Tape Form 





University of Miami, Medical School 
research laboratory bldg. (mech., struc.) 
$2,250,000. Client, Steward-Skinner. 


GEORGIA 


J. C. Harrison, Spartanburg, S.C. 
170-unit apartment building, Atlanta. 
(mech.) $2,275,000. 


Ammons, McClure & Caldwell, Atlanta. 
Paulding County Hospital, Dallas, Ga. 
(mech.) $250,000. Client, Arch., Wilfred 
J. Gregson. 


Wayne County Memorial Hospital, 
Jesup, Ga. (mech.) $1,000,000. Client, 
Arch., Wilfred J. Gregson. 


Briarcliff Elementary School, DeKalb 
County, Ga. (mech.) $370,000. Client, 
Arch., Wilfred J. Gregson. 


Vinson & Co., Inc., Atlanta, Ga. 
Bibb County, Ga., water system. (civil) 
$4,500,000. Chient, County Council. 


Jackson County, Ga., water system. 
(civil) $2,500,000. Client, County Coun. 


Haharia, Ga., sewer system. (civil) 
$400,000. Client, Mayor and Council. 


Kingsland, Ga., sewer system. (civil) 
$350,000. Client, Mayor and Council. 


IDAHO 


Stevens & Thompson, Portland, Ore. 
Sewers and sewage treatment. (civil) 
$835,000. Client, Lewiston, Idaho. 


Outfall sewer and improvements. 
(civil) $300,000. Client, Moscow, Idaho. 


ILLINOIS 


Hazelet & Erdal, Louisville, Ky. 
Calumet Skyway. $8,000,000. Client, City 
of Chicago, Ill. 


Illinois toll road, 1 mile. $6,000,000. 
Client, Ill. Dept. of Hwys. 


Russell & Axon, St. Louis, Mo. 

Sewer trunk lines, pumping station, ex- 
tensions. $100,000. Client, City of Co- 
lumbia, Ill. 


Waterworks. (civil, struc., mech., elec.) 
$135,000. Client, Westmont, III. 


Railroad bridge. (civil, struc.) $75,000. 
Client, Northbrook, III. 


Pavement projects. $200,000. Client, 
Northbrook, III. 


Storm sewer. $150,000. Client, North- 
brook, Il. 


Roscoe Street sewer. (civil) $1,300,000. 
Client, City of Chicago. 


Armitage Ave. underpass, Northwest 
Superhighway. (civil, struc.) $1,250,000. 
Client, City of Chicago. 


North Ave. underpass, Northwest Su- 
perhighway. (civil, struc.) $1,250,000. 
Client, City of Chicago. 





INDIANA 


Hannan, Meek and Cordill, Indianan 
lis, Ind. 

Install elevator in present court houg 
building. Client, Board of County Com 
missioners, Grant County, Marion, In 


Robert E. Taylor Engineering, Fo 
Wayne, Ind. 

Initial section 100 x 200 ft of facto 
for manufacture of farm and poultry 
equipment. Spencerville, Ind. (struc 
mech.) $100,000. Client, Rhinehart Mfg 
Co., Fort Wayne, Ind. 


Hazelet & Erdal, Louisville, Ky. 
Indiana Turnpike, 15 miles, LaPorte 
Porter County. $8,000,000. Client, Ind- 
ana Dept. of Hwys. 


IOWA 


Frank L. Pulley, Des Moines, Iowa. 
High school building, Oskaloosa, Iowa. 
$750,000 (total), $250,000 (mech., elec) 
Client, George Russell, A.I.A. 


KANSAS 


E. E. Hysom and Assoc., Wichita, Kans. 
Home economics bldg. for Kansas State 
College. Completely air conditioned, 
360 tons, two-duct high velocity sys- 
tem. Primary voltage system of 416(, 
broken into three separate systems. 
$700,000 (est. for mech. and elec). 
Client, Kansas State College. 


KENTUCKY 


J. Stephen Watkins, Lexington, Ky. 
Electrical transmission and distribution 
system improvements, 22 miles of line 
and two new substations. (elec.) $350,- 
000. Client, Vanceburg Utilities Comm, 
Vanceburg, Ky. 


Hazelet & Erdal, Louisville, Ky. 
Kentucky Turnpike, 15 miles, Louis- 
ville-Shepherdsville. $8,500,000. Client, 
Kentucky Dept. of Hwys. 


North-South Expressway, Louisville 
$9,000,000. Client, Dept. of Hwys. 


LOUISIANA 


The Lummus Co., New York, N.Y. — 

Design and engineer ethylene oxide 
plant, Geismar, La. Client, Wyandotte 
Chemicals Corp. 


Design and engineer ethylene oxide 
plant, Lake Charles, La. “lient, Cal- 
casieu Chemical Corp. 


Irving B. Rau, New Orleans, Ua. 
Bulkhead, seaplane ramp, “nd hangéh 
warehouse building, doc!s. Morgat 
City, La. (civil, struc., mech. elec) 
$500,000. Client, Kerr-Mc(e Oil 
dustries, Inc., Morgan City a. 


Warehouse and office build’ »g for BF. 
Goodrich Co., New Orleans, a. (stu) 
$600,000. Client, Stoffle & F ger, Arch 
New Orleans, La. 


Pan American Engineers Alexandr 


Surveys and mapping for : 
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* “ty Simplicity 
| § - HARTZELL 


facto 


el PE Pd © roof ventilators 
art Mfg ; : ~~. 

) ee y © means... 
In 1 = e : | | HIGH EFFICIENCY ... 


These Hartzell roof ventilators expel large 
volumes of heat, smoke and fumes quickly 
and efficiently because simplified design 


ywa. | ' reduces obstructions to air flow. There’s 

a, Iowa. no maze of interior braces and supports. 

., elec) HARTZELL VERTIJET —Windbend formed from 20 And all Hartzell roof ventilators are tested 
gauge galvanized steel, base from 14 gauge zinc- ; for performance in accordance with 
grip coated steel. Fan ring is integral part of base Standard Test Codes of the American 
sheet. Two semicircular galvanized lids at base of Society of Heating and Air Conditioning 
windband open automatically when fan goes on, : Engi 

a, Kans. close weather-tight when it goes off. Throat sizes ee memneeets. 

as Ris a > LOW INITIAL COosT 


litioned, 
ty sys: © Elimination of complications of design and 
of 4160, ; = _ construction produce savings in produc- 
ystems ha = _ tion costs which are passed along to you. 
elec) o > Hartzell design simplicity means that 
: - Hartzell roof ventilators can offer top 
quality construction for long life and de- 
: _ pendable service at a price much lower 
Ky ae AOS than that of more complex designs. 

oi | es a MINIMUM MAINTENANCE ... 
) $350,- : Ys _ By minimizing the number of moving 
Comm, ) ; parts Hartzell reduces the number of 
' things that can go wrong. Lids on vertical 
; q ‘ discharge models are mounted on corro- 
Louis: , sion resistant brass rods which turn on 
Client, i heavy Micarta plastic bearings which re- 
quire no lubrication . .. won’t stick, won’t 
rust. Fan motors are ball-bearing type, 
conservatively rated for continuous per- 
formance. Under normal operating condi- 


uisville. 


HARTZELL REVERSIBLE ROOF VENTILATOR—One unit tions, the only maintenance required will 

pS, does the job of two conventional one-way ventila- be periodic motor lubrication 

Y i tors. This unit moves air in either direction with equal , 
a ; efficiency; you convert from intake to exhaust at the : ke ll 
= flick of a switch. Throat sizes from 28” to 44”, _ bier y eee pithconies fing e 
a Bulletin A-112A. It contains all the spe- 
, cifications for the two roof ventilators 
oxide x pictured, as well as for Hartzell’s Airjet 
b ™ 9 9 
t, Cal- ‘hy You Can Count on Hartzell Air Rotary and Penthouse roof ventilators. 


“foving Equipment for Long Life, Rugged 
‘-eliability and Minimum Maintenance 


Har‘. cll fans and blowers are engineered and built 


hangal, for te o nrg requirements of tough industrial 
Morgat service. There’s no compromise with quality for yA L a. 


elec) the » .ke of shaving a few dollars on price. Hartzell 
yi In- fans sre designed for the industrial buyer who is PROPELLER FAN CO. 
willi::s to pay for long life, dependable service Div. of Castle Hills Corp. 

7 BE. and iow maintenance. 204 Thomas Blvd. © Piqua, Ohio 
struc) 

hall | TO), ENGINEERING OFFICES 

: , IN PRINCIPAL CITIES 
andria 
of way 
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let CONTINENTAL 
WIRE AND CABLE 


carry the load 


POWER CABLE-AVA 
600 VOLT 

Open or in conduit installation where high cur- 

rent carrying capacity and resistance to high 

temperature are required. Resists oil, grease, 

moisture, corrosive vapors, heat to 230°F. 


POWER CABLE-AVA 
3000 VOLT 

Maximum operating temperatures up to 

222.8°F. High current carrying capacity and re- 

sistance to: oil, grease, corrosive vapor, mois- 

ture. Sizes 14 AWG to 2,000,000 CM inclusive. 


POWER CABLE-AVB 
600 VOLT 


Maximum operating temperature 194°F. Heat, 
flame, moisture resistant impregnation and 
finish. Sizes 18 AWG to 2,000,000 CM inclusive. 


BOILER ROOM WIRE-AVA 
600 VoLT 


For wiring of boiler rooms and apparatus in 
these rooms. Resistant to: heat (to 230°F.); 
oil; grease; corrosive vapors; moisture. 


FOR EQUIPMENT 
WIRING TOO 


there’s a Continental insulated wire or cable 
to meet your requirements. 


FACT FILLED CATALOG 


New, complete catalog of 
Continental insulated wire and 
cable available on request. 


(Continental 


WIRE CORPORATION 
WALLINGFORD, CONN. @ YORK, PENNA. § 








on 10 miles of interstate highway sys- 
tem, Jennings to Egan, La. (civil) 
Client, Louisiana Dept. of Hwys. 


Waterworks extensions. (civil) $800,- 
000. Client, City of Pineville, La. 


Sewer extensions. (civil) $410,000. 
Client, City of Pineville, La. 


Fire protection. (civil) $90,000. Client, 
City of Pineville, La. 


Bedell and Nelson Engineers, Inc., New 
Orleans, La. 

Old River navigation lock. Joint ven- 
ture with A. W. Thompson & Asso- 
ciates. (struc., mech., elec.) $14,000,000. 
Client, Corps of Engineers, New Or- 
leans District. 


J.S. Boyd and Assoc., Shreveport, La. 
Municipal swimming pool, 40 x 82 ft 
and bathhouse. (civil) $28,000. Client, 
Mayor R. M. Enloe, Dubach, La. 


Sewage collection system and treatment 
plant. (civil) $565,000. Client, Farmer- 
ville, La. 


Municipal jail building. (civil) $9000. 
Client, Cullen, La. 


Sewage collection system and treatment 
plant. (civil) $320,000. Client, Cullen. 


Purchase private water system and re- 
habilitate to give fire protection and 
storage. (civil) $215,000. Client, Cullen. 


MASSACHUSETTS 


Stressenger, Adams, Maguire & Reidy, 
Boston, Mass. 

Multistory headquarters office build- 
ing for Massachusetts Blue Cross-Blue 
Shield, Boston, Mass. (mech., elec.) 
$4,500,000. Client, Anderson, Beckwith & 
Haible-Paul Rudolph, associated ar- 
chitects, Boston, Mass. 


Wellesley College art center, Wellesley, 
Mass. (mech., elec.) $2,500,000. Ander- 
son, Beckwith & Haible-Paul Rudolph, 
associated architects, Boston, Mass. 


Harvard Cooperative Society, Cam- 
bridge, Mass. (mech., elec.) $350,000. 
Client, Perry, Shaw, Hepburn & Dean, 
Arch., Boston, Mass. 


City Hall, Pittsfield, Mass. (struc., 
mech., elec.) $1,000,000. Client, Perry, 
Shaw, Hepburn & Dean, Architects, 
Boston, Mass. 


Stewart Associates, Inc., Cambridge. 
Pentucket Junior-Senior High School, 
W. Newbury, Mass., sewage disposal. 
$65,000. Client, Korslund, Le Normaud 
& Quann, Arch. 


Wilmington Elementary School, Wil- 
mington, Mass., storm drainage and 
sewage disposal. (mech.) $800,000. 
Client, Donaldson R. McMullin Assoc. 


Francis J. Linehan, Jr., Boston, Mass. 
New high school, Marshfield, Mass. 
(mech.) $1,250,000. Client, Haldeman 
and Jacoby, Arch., Brockton, Mass. 


New elementary school, Burlington, 
Mass. (mech., elec.) $710,000. Client, 
Mario V. Caputo, Arch., Boston, Mass. 


Henry Hagel, Baltimore, Md. 
School alteration, Lexington, Mas 
Client, Maguolo & Quick, Architects 4 
Engineers. 


MARYLAND 


Henry Hagel, Baltimore, Md. 
5-story Mother’s House, Bethesda, Md, 
$2,500,000. Client, Sister of Mercy of 
the Union. Maguolo & Quick, Archi. 
tects & Engineers, William H. Thomp. 
son, Mech. Engineer. 


Herbert Manuccia, P.E. and Assoc,, 
Washington, D.C. 

Nursery school, Montgomery County, 
Md. (civil, struc.) $100,000. Client, Jo- 


seph Miller, Arch. 
MICHIGAN 


Stuart D. Long, Grand Rapids, Mich. 
Men’s dormitory building for Central 
Michigan College, Mt. Pleasant, Mich. 
Four-story, with individual 2-room stu- 
dent suites, ventilated lounge and rec- 
reation room with colonnade entrance 
to Food Commons Building. (mech, 
elec.) $1,000,000. Client, Roger Allen é 
Assoc., Arch. 


Married student apartments, 6 units 
for Ferris Institute, Big Rapids, Mich, 
consisting of 16 one- and two-bedroom 
apartments with individual temperature 
controls and wired television. (mech, 
elec.) $900,000. Client, Roger Allen é 
Assoc:, Arch. 


LaPorte & Penn, Consultants, Detroit. 
Prepare plans for two bridges carrying 
US-25 over Detroit-Toledo Expressway, 
1.3 miles west of Trenton, Mich. (civil 
struc.) $475,000. Client, Michigan State 
Hwy. Dept. 


Prepare plans for bridge carrying US- 
16 (reloc.) over existing US-16, near 
limits of Portland, Mich. (civil, struc.) 
$240,000. Client, State Hwy. Dept. 


Hazelet & Erdal, Louisville, Ky. _ 
Edsel Ford Expressway structures. $15,- 
000,000. Client, State Hwy. Dept. 


Grand Rapids Expressway. $8,000,000. 
Client, Michigan State Hwy. Dept. 


Houghton-Hancock bridge. $9,000,000 
Client, Michigan State Hwy. Dept. 


Harold N. Davidson, Kalamazoo, Mich. 
Addition to Edison School, Kalamaz00, 
Mich. (struc.) $800,000. Client, Stapert 
Pratt, Bulthuis, Sprau & Crathers, Inc. 


Harry J. Fuller, Mt. Clemens, Mich 
Residential street paving. ( ivil) = 
000. Client, City of East Dc ‘roit, Mich. 
vil) $200,- 


Residential street paving. | ‘le, Mich 


000. Client, Village of Ros 
Suhr, Peterson, Peterson { Suhr, Inc 
Chicago, IIl. 

Sewage treatment plant. 
mech., elec.) $350,000. Cli 
Ironwood, Mich. 


Intercepting sewer. (ci\ 
Client, City of Ironwood, 


vil, struc. 
rt, City ol 


CONSULTING 








MOLDED CASE CIRCUIT BREAKERS 


Magnetic only type ETI circuit breakers have convenient, externally located adjustment controls. Available 
in F, J, K, KL, L and M frame (3 to 800 amperes continuous ratings), 2 or 3 pole, 600 v a-c, 250 v d-c. 


Only I-T-E gives you convenient 
external trip adjustment 


In motor control and resistance 
wc jing applications, adjustment of 
pr ective devices to a required set- 
tin. is important. One of the many 
fe. ires of the ETI circuit breaker 
Is convenient externally adjust- 
abi: magnetic trip device. When it 
is i; quired to adjust the trip to a 
fine: degree, adjustment is made 
fro: the front of the breaker without 
Inte: rupting service or encountering 
live conductors. The range of 


instantaneous trip adjustment means 
greater protection for motors and 
resistance welders. When a short 
circuit occurs, all poles open simul- 
taneously. And enclosed terminals 
protect personnel, yet permit easy 
cable connections. All these extra 
values in I-T-E molded case circuit 
breakers are yours at no extra cost. 
Send for complete information or 
contact your nearest I-T-E author- 
ized distributor. 


1-T-E CIRCUIT BREAKER COMPANY : smaii Air Circuit Breaker Division 


19th & Hamilton Sts., Philadelphia 30, Pa. 
IN CANADA: EASTERN POWER DEVICES, LTD. 





LOADING 
PLATFORMS 


MUST BE 
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The impact of heavy objects can 
quickly ruin loading platforms 
and develop hazardous and in- 
efficient working surfaces. 


A loading platform made of steel 
mesh grating cannot splinter like 
wood or crack and chip like con- 
crete. Steel bars on edge take 
the impact and the severe abuse. 
Irving Grating Platforms can not 
collect snow, water or spilled 
liquids. They are durable and 
safe, easy to install and main- 
tenance free. 


Manufacturers of Riveted, 
Pressure-Locked, 


Welded Gratings in 
Steel, Aluminum and other metals. 


“A Fitting Grating 
for Every Purpose" 


MF IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5056 27th St., LONG ISLAND CITY 1, N. Y. 
1856 10th St., OAKLAND 23, CALIFORNIA 
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E. Roger Hewitt Assoc., Inc., Lansing. 
Blood derivatives building, Michigan 
Department of Health, Lansing, Mich. 
(mech., elec.) $550,000. Client, Lee 
Black and Kenneth C. Black. 


South side high school, Lansing, Mich. 
(mech., elec.) $4,500,000. Client, O. J. 
Munson Assoc. 


County court house and jail, Muske- 
gon, Mich. (mech., elec.) $3,500,000. 
Client, Magnuson & Sumner, O. J. 
Munson Assoc. 


Edward W. Sparrow Hospital addition, 
Lansing, M:ch. (mech., elec.) $2,000,0vu. 
Client, O. J. Munson Assoc. 


McLaughlin Hospital, Lansing, Mich. 
(mech., elec.) $1,300,000. Client, Clark 
Ackley. 


Remodel dairy building, M.S.U., East 
Lansing, Mich. (mech., elec.) $175,000. 
Client, O. J. Munson Assoc. 


MINNESOTA 


L. E. Lane, Willmar, Minn. 
Additional water well. (civil) $10,000. 
Client, Village of Pennock, Minn. 


Gausman and Moore, Inc., St. Paul. 
Abbey at St. John’s University, Col- 
legeville, Minn. Capacity — 2000, rein- 
forced concrete structure with granite 
veneer exterior. Heating and ventilat- 
ing consisting of radiant floors aug- 
mented with heat supplied by ventilat- 
ing system. (mech., elec.) $1,500,000. 
Client, St. John’s University. 


Nielsen and Bruch, Minneapolis, Minn. 
Air conditioning, heating, and ventilat- 
ing of Curtis Motor Lodge with accom- 
modations for 38 units and provisions 
for addition of 19 units, including gate 
keeper’s lodge. (mech.) $400,000. Client, 
Curtis Hotel, Minneapolis, Minn. 


Remodel heating, ventilating, air con- 
ditioning, and plumbing of office build- 
ing for First Federal Savings and Loan 
Assoc. (mech.) $750,000. Client, First 
Federal Savings and Loan Assoc., Min- 
neapolis, Minn. 


Lindsey, Carter & Assoc., Inc., Excel- 
sior, Minn. 

Water works system, preliminary re- 
port, new well, tank and tower, and 
distribution system. (civil) $80,000. 
Client, Village of Dayton, Minn. 


MISSISSIPPI 


John T. Pullen, Consulting Engineer, 
Memphis, Tenn. 

Southside Elementary School, Colum- 
bus, Miss. $150,000. Client, W. I. Rosa- 
mond, Arch., Columbus, Miss. 


Fairview Heights Elementary School, 
Columbus, Miss. $160,000. Client, W. I. 
Rosamond, Arch., Columbus, Miss. 


MISSOURI 


Leon Maslan & Co., Kansas City, Mo. 
Manufacturing plant and office. Com- 


munications Accessories Co., Lee Sum. 
mit, Mo. One-story, 52,900 sq fi with 
mezzanines. (struc.) $700,000. Client, 
Harold Berry, Arch., Dallas, Texas. 


John T. Pullen, Consulting Engineer, 
Memphis, Tenn. 

Gymnasium and field house, Hayti, Mo. 
$175,000. Client, Pleas E. Hyatt, Arch, 
Kennett, Mo. 


Northeast Elementary School, Kennett, 
Mo. $170,000. Client, Pleas E. Hyatt, 
Arch., Kennett, Mo. 


Russell & Axon, St. Louis, Mo. 
Sanitary sewer and water system ex- 
tensions. $207,000. Client, City of Camp- 
bell, Mo. 


Sewage treatment plant and sanitary 
sewer extensions. Client, City of Cabool. 


MONTANA 


Miner and Miner, Consulting Engineers, 
Inc., Greeley, Colo. 

180 miles of telephone lines near Ash- 
land, Mont. (elec.) $70,000. Client, 
Range Telephone Coop, Inc., Forsyth. 


NEBRASKA 


Henningson, Durham & _ Richardson, 
Omaha, Nebr. 

Sewage treatment plant, Hastings, Nebr. 
(civil, struc., mech., elec.) $450,000. 


Client, Hastings, Nebr. 


Sewage treatment plant, Omaha, Nebr. 
(civil, struc., mech., elec.) $1,600,000. 
Client, Omaha, Nebr. 


Sewage treatment plant, Beatrice, Nebr. 
(civil, struc., mech., elec.) $600,000. 
Client, Beatrice, Nebr. 


Ballinger-Meserole Co., Philadelphia. 
Grocery warehouse rehabilitation. 
Client, Nash-Finch Co., Grand Island. 


NEW JERSEY 


Goodkind & O'Dea, Bloomfield, NJ. 
Bridge over Pompton River between 
Wayne Township and Lincoln Park. 
$400,000. Client, county engineers, Pas- 
saic & Morris Counties, N.J. 


Rolf Eliassen Assoc., Winchester, Mass. 
Biological waste treatment plant, Hi- 
Lo aeration process. (civil) $80,000. 
Client, Hohokus Bleachery, Hohokus: 


NEW MEXICO 


Black-Veatch, Consulting Engineers, L4 
Alamos, N.M. 

115-kv tie line to Santa Fe from Ls 
Alamos, N.M., approx. 30 miles, = 
cluding transformer station «nd asso 
ciated equipment. (elec.) $1,000,000 
Client, Atomic Energy Commission. 


Additional power facilitics. (elec) 
$100,000. Client, Atomic Ener y Comm. 


Dr. Marcello Giomi & Assoc., .-buque™ 
que, N.M. 

Raton High School, Raton, ) M. $600 
000. Client, Schaefer, Merre Pendle- 
ton & Assoc. 
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Scottie Junior is a Kewanee boiler and Ke- 
wanee burner matched to utilize every avail- 





































NJ. able Btu from oil or gas. Six sizes are produced, 
tween KEWAN EE in both 125 and 150 lb wp. Even the largest 
rot Scottie Junior fits under an 8 ft. ceiling, arriv- 
ALL-WELDED ing on the job with burner, wiring and all con- 
trols in place. 
“e eCotTrTis VRITCS Other Kewanee boilers range to 651 hp and 
0,000. Are your next specifications for a laundry? are always ready to prove their world-wide 
okus. A dairy? A cannery, tire recapper, frozen food reputation for your clients. Your nearby Ke- 
packer, dry cleaner or other small industrial wanee Man has full details, including catalog 
e plant? When processing or power steam re- and specification sheets. Call him anytime. 
; quirements figure at 75 hp or less, here is a AMERICAN-STANDARD, KEWANEE BOILER DIVI- 
| Les complete, compact package for the job. SION, 101 Franklin Street, Kewanee, Illinois. 
’ in- 
7000 eter Homies 
1. feey © 
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ATTENTION 
ST. LOUIS! 








St. Louis man 

slays Mr. Entropy* — 
stops steam waste with 
SELECTOTHERM 


Around St. Louis, C. H. Burnap, 312 
Chouteau Bldg., is a well-known “execu- 
tioner” of steam waste in schools and 
other buildings where boilers are used 
for steam heating. 


He does it with SELECTOTHERM, the 
high-vacuum heating system that auto- 
matically provides steam at the proper 
pressure and temperature for perfect 
comfort. Installation records show that 
SELECTOTHERM cuts the fuel bill 19% 
or more—enough to pay for the system 
within five years! 

SELECTOTHERM applies the control 
directly to the boiler, adds to the effec- 
tiveness of unit ventilators and individual 
room control. Get the whole story. If 
you’re from the St. Louis area, call 
C. H. Burnap at The.C. H. Burnap Co. 
(Jefferson 5-7992). If not, write for 
fact-filled SELECTOTHERM booklet, 
Boiler Room Ballad. 


ke Mr. Entropy represents the heat that 
is produced but unavailable for use. 


SELECTOTHERM 


HEATING CONTROL 


SYSTEM R 


A product of Illinois Engineering Co. 
Division of American Air Filter Co., Inc. 
2035 South Racine A--e., Chicago 8, Illinois 
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High school gymnasium, Clovis, N.M. 
$250,000. Client, J. Burran, Arch. 


Doctors’ offices, Artesia, N.M. $110,000. 
Client, E. French, Arch. 


J. L. Breese & Assoc., Santa Fe, N.M. 
Aztec Elementary School, Aztec, N.M., 
heating and plumbing. (mech.) $210,- 
000. Client, Garland & Phillippi, Archi- 
tect & Engineers, Farmington, N.M. 


Dining hall, capacity — 400, Phase 11, 
Presbyterian summer camp, Abiquiu, 
N.M. (mech.) $65,000. Client, W. T. 
Harris. Arch., Hobbs, N.M. 


Rocky Mountain Engineering Co., Den- 
ver, Colo. 

Storage building for inflammable ma- 
terials, White Sands Proving Grounds, 
White Sands, N.M. (civil, struc., mech., 
elec., arch.) $175,000. Client, U.S. Corps 
of Engineers, Albuquerque, N.M. 


Netaani-Nez Motel and coffee shop, 
Shiprock, N.M. (civil, struc., mech., 
elec., arch.) $136,000. Client, Navajo 
Tribe, Window Rock, Ariz. 


NEW YORK 


DeLeuw, Cather & Brill, New York. 
Section of Northway in New York 
State above Albany. Surveys, contract 
plans, and estimates for 74% miles 
limited access highway with 5 grade 
separation structures. (civil, struc.) $5,- 
000,000. Client, New York State Dept. 
of Public Works. 


Jacob Feld, New York, N.Y. 
19-story apartments, New York City. 
$6,000,000. Client, Leon & Lionel Levy. 


Club house for Yonkers Raceway, 
Yonkers, N.Y. $5,000,000. Client, Lionel 
Levy, Arch. 


Greenhut & Taffel, New York, N.Y. 
U.S. post office, New York City, struc- 
tural steel. (struc.) $750,000. Client, 
Wechsler & Schimenti, Arch. 


19-story reinforced concrete apartment 
house, New York City. (struc.) $3,000,- 
000. Client, Sylvan Bien, Arch. 


16-story reinforced concrete apartment 
house, New York City. (struc.) $2,000,- 
000. Client, Hippolyte Kamenka, Arch. 


Henry J. Campbell, Jr., Mineola, N.Y. 
Design heating, ventilating, air condi- 
tioning, and electrical system for Syos- 
set office, Hempstead Bank, Syosset, 
N.Y. (mech., elec.) $150,000. Client, 
Architect, Frank Majer, Jr. 


Newsday, Inc., Garden City, N.Y. New 
mail room, additions to stereo room, 
partial modernization of press room. 
Heating, air conditioning, industrial 
ventilation, plumbing, and electrical. 
(mech., elec.) Client, Architect, Albert 
A. Wood. 


Air condition three branch offices of 
bank. (mech., elec.) $70,000:. Client, 
Franklin National Bank, Franklin 
Square, N.Y. 


Goodkind & O'Dea, Bloomfield, N.J. 


Interstate Route 1 from Malta to Sara. 
toga Springs, N.Y. 8.7 miles of 6-lane 
divided highway, including 3 inter. 
changes and 9 bridges. $8,000,000. Client 
New York State Dept. of Public Works 


Grade crossing elimination, Hicksville 
L.I. Elevating 3 miles of main line ang 
Port Jefferson branch of Long Island 
R.R., including structures over eight 
crossroads, 3000 ft of viaduct structure. 
new station facilities, and freight yard. 
$10,000,000. Client, New York State 
Dept. of Public Works. 


NORTH CAROLINA 


John R. Gove, Engineer, Chapel Hill, 
Sewage treatment plant (biofiltration), 
including trickling filter, primary clari- 
fier, secondary clarifier, 0.5 mgd ca- 
pacity. $80,000. Client, Town of Carr- 
boro, N.C. 


Louis P. Booz, Perth Amboy, NJ. 
Additions and alterations to Durham, 
N.C., incinerator. $400,000. Client, Dur- 
ham, N.C. 


NORTH DAKOTA 


L. W. Burdick, Engineers, Grand Forks. 
New addition to Bismarck water treat- 
ment plant, consisting of new chemical 
feeders, water softening basin, and new 
filters and recarbonation units. $850,- 
000. Client, City of Bismarck, N.D. 


New water treatment plant at Neche, 
N.D. Capacity 0.5 mgd, including water 
distribution system and 50,000 gal ele- 
vated storage reservoir. $350,000. Client, 
City of Neche, N.D. 


Construction of new sewage stabiliza- 
tion pond and complete sewerage sys- 
tem for city, including sewage lift sta- 
tion. $200,000. Client, City of Pembina 


Construction of 500 gpm sewage lift 
station and force main with sewer ex- 
tensions for over half of city. Water 
extensions included in project. $200; 
000. Client, City of Lakota, N.D. 


Construction of sewage stabilization 
pond, sewage lift station, and complete 
sewerage system. $250,000. Client, City 
of Hannaford, N.D. 


Construction of new treatment plat 
for city consisting of sewage stabilizi- 
tion lagoon with 2 lift staiions an 
approx. 5 miles of 36-in. force mall 
$2,750,000. Client, City of Grand Forks 


OHIO 


Hazelet & Erdal, Louisville, “-y. 
Ohio Turnpike, 18 miles, ~levelant 
$21,000,000. Client, Ohio Dep’ of Hwys 
*jncinnati 
Ohio. 
vy system. 
Ohio. 


North-East Expressway, 
$20,000,000. Client, Cincinnat 


City of Cincinnati expressv 
$15,000,000. Client, Cincinna‘ 


H. M. Morse & Co., Clevelar , Ohio. 
Remodel building for use «> parkité 
Bros. Co: 


garage. $300,000. Client, Hal! 
William S. Hurley, Jr., Cleve and, Ohi 
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Here’s Why... 













Silicone Insulated Transformers 
bive Greater Reliability 


For an extra measure of reliability 
plus greater overload capacity — 
specify dry-type transformers insu- 
lated with Dow Corning Silicones. 
They’re so completely safe you can 
locate them almost anywhere. Easier 
and less expensive to install than 
liquid-filled types, they offer virtual 
freedom from maintenance, superior 
resistance to high ambients, moisture 
and corrosive atmospheres. 


For Underground Distribution, sealed 
dry-type network transformers with 
the higher thermal capacity of sili- 
cone insulation can handle temporary 
overloads up to 25% above rating. 
There’s no oil to maintain, so you can 
“bury them and forget them.” 


For Station Auxiliary Power specify 
silicone insulated sealed dry-type 
transformers for lowest installation 
costs, greatest reliability and easiest 
Maintenance . .. or the open dry- 


| type for the lightest floor loading. 


Both hold down installation costs, 
require no vaults, barriers or venti- 
lator. There’s never any danger of 
fire. explosion, or toxic fumes and 
ther. are no liquids to maintain. 


Sen today for a list of equipment 
Man ifacturers supplying more reli- 
able equipment insulated with Dow 
Cor: ng Silicones. For network and 
stat n auxiliary transformers: 


SPE: FY DOW CORNING SILICONES 


and Swe 


first in 


Silicones 
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Dow Corning 


CORPORATION 
MIDLAND. MICHIGAN 


“il * Boston * Chicago * Cleveland + Dallas 
etroit + Los Angeles * New York ° Washington, D. C. 










NETWORK 
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and forget 
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STATION 
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Sealed Dry-Type 
Units for Minimum 
ms Maintenance 



















































STATION a 
AUXILIARY 
Open Dry-Type 
Units are 
15% Lighter 
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HEAVY DUTY 
ACID-PROOF 
FLOORS 


FERROLITE is a very hard, yet resilient, 
acid and waterproof, jointless type of 
floor finish. FERROLITE can be installed 
over any type of solid base such as wood, 
concrete or brick and will withstand 
concentrated floor loads of over 600 Ibs. 


per square inch without indentation. 


FERROLITE COLORS are Red, Brown, Gray 
and Black. 


ADVANTAGES — 


FERROLITE Finishes are jointless, very 
homogeneous, easily kept clean, harden 
like stone and can be put inte service 4 
hours after installation. FERROLITE is elas- 
tic, resilient under foot, anno — it’s 
ACID-PROOF. Also oil and grease proof 
FERROLITE is available. 


APPLICATIONS — 


Both the acid-proof and standard 
FerROLITE Floor Finishes are especially 
suited for chemical plants, plating rooms, 
acid processing plants, food plants, paint 
and varnish plants, in fact wherever 
chemicals or acids or a combination of 
both create a flooring problem. 


INSTALLATION — 


FERROLITE is installed in varying thick- 
nesses of 1” up from thermo-regulated 
mobile power units especially designed in 
Europe and now available through Fulton 
in this country. All Fulton installations 
are made with our trained floor crews 
under our supervision which guarantees 
both quality of workmanship and uni- 
formity of the finished product. 


Write, wire or phone today to 


FULTON 


ASPHALT COMPANY 


Specialists since 1870 in quality floors 
165 W. WACKER DR., CHICAGO 1, ILL. 
PHONE: RA ndolph 6-1760 
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Northeastern Ohio General Hospital. 
25-bed with expansion to 100-bed. Hot 
water heating, chilled water air con- 
ditioning, individual fan coil units. One 
floor, partial basement. (mech., elec.) 
$500,000. Client, Arnold A. Peterson, 
Arch., Cleveland, Ohio. 


George W. Raike, Ashland, Ohio. 
Additional filter units and high service 
pumping facilities for Ashland, Ohio, 
water treatment plant. (civil, struc., 
mech., elec.) $120,000. Client, City of 
Ashland, Ohio. 


Additions to existing substation, new 
electric substation, transmission line, 
and feeder additions for Wadsworth, 
Ohio. (civil, struc., elec.) $135,000. 
Client, City of Wadsworth, Ohio. 


David R. Simpson, P.E., Akron, Ohio. 
Addition to Washington High School, 
Massillon, Ohio. (struc.) $1,750,000. 
Client, Firestone & Motter, Arch., Can- 
ton, Ohio. 


Greer Engineering Assoc., Inc., Mont- 
clair, N.J. 

Prepare soils profile, make test borings, 
perform soils tests, and prepare soils 
engineering reports on 16 miles of road- 
way, Franklin and Delaware Counties, 
Ohio, Interstate 3, Design Section D-12. 
(civil) Client, Alden E. Stilson Assoc., 
Columbus, Ohio. 


OKLAHOMA 


Leon B. Senter, Tulsa, Okla. 
Orville Wright Junior *High School. 
(mech., elec.) $1,500,000. Client, School 
Dist. #1, Tulsa County, Okla. 


W. F. Shaw & Assoc., Tulsa, Okla. 
20-door island terminal garage and of- 
fices. Masonry and steel construction, 
Tulsa, Okla. $150,000. Client, Be-Mac 
Transport Co., Inc. 


Lee M. Bush & Co., Oklahoma City. 
Outfall sewers and sewage disposal 
plant. (civil) $500,000. Client, City of 
Cushing, Okla. 


Water supply and distribution. (civil) 
$200,000. Client, City of Frederick. 


OREGON 


Stressenger, Adams, Maguire & Reidy, 
Boston, Mass. 

Sheraton Hotel, Portland, Ore. (struc., 
mech., elec.) $2,750,000. Client, Perry, 
Shaw, Hepburn & Dean, Arch., Boston. 


Jacobsen Engineering, Elkhart Lake, 
Wis. 

Strap-pak packaging machine. (mech.) 
$100,000. Client, American Paper Strap 
Co., Portland, Ore. 


Cornell, Howland, Hayes & Merryfield, 
Corvallis, Ore. 

Design 1 mgd rapid sand filter water 
treatment plant, Winston, Ore. $140,000. 
Client, Winston-Dillard Water District. 


Design 16-in. water transmission line, 
Forest Grove, Ore. $22,600. Client, City 
of Forest Grove, Ore. 


Design sanitary sewer system and sew- 
age treatment facilities, Fir Cove Ad- 
dition, Lane County, Ore. $23,500, 
Client, Baird & Kindred. 


Stevens & Thompson, Portland, Ore. 
Industrial site plan, warehouse, cafe- 
teria, outside utilities. (civil, struc.) 
$375,000. Client, Tektronix, Inc., and 
Tektronix Retirement Trust, Beaver- 
don, Ore. 


Earth dam. (civil) $4,500,000. Client, 
City of Portland, Ore. 


Water study. (civil) Client, City of 
Seaside, Ore. 


Water treatment plant, 10.0 mgd. (civil) 
$1,350,000. Client, Oregon City and 
West Linn, Ore. 


Stan H. Lowy & Assoc., Portland, Ore. 
Hood River Hospital addition, Hood 
River, Ore. (struc.) $435,000. Client, 
Walter E. Kelly, Arch. 


Evangelical Baptist Church, Portland, 
Ore. (struc.) $165,000. Client, Walter 
E. Kelly, Arch. 


Cornell, Howland, Hayes & Merryfield, 
Corvallis, Ore. 

Design primary sewage treatment plant 
for design population of 5200, Hood 
River, Ore. $37,000. Client, City. 


Design interceptor sewer facilities, Hood 
River, Ore. $37,000. Client, City of 
Hood River, Ore. 


Design mechanical and electrical sys- 
tems for St. Helens High School, St. 
Helens, Ore. $670,000. Client, Annand, 
Boone & Lei. 

Design mechanical and electrical sys- 
tems for additions and alterations to 
Albany General Hospital, Albany, Ore. 
$420,000. Client, James L. Payne. 


Design mechanical and electrical sys- 
tems for Salem Methodist Home, Salem, 
Ore. $170,000. Client, James L. Payne. 


PENNSYLVANIA 


Wm. H. Glasgow, P.E., York, Pa. 
McKinley Elementary School addition, 
York, Pa. 16-classroom addition, oil- 
fired steam heating with windowline 
radiation and radiant heat in two kin- 
dergarten rooms. (mech.) $500,000. Cli- 
ent, Hamme & Lenker, Arch. 


Two new girls’ dormitories, Geitysburé 
College, Gettysburg, Pa. 4-story brick 
dormitories, gas-fired hot water heating, 
sill-lined radiation. (mech.) $600,000 
($300,000 each). Client, J. Alfred 
Hamme & Assoc. 

H. G. Metzger, Jr. & Assoc., © “unting- 
don Valley, Pa. 

All facilities and structures 
family private swimming clut 
ing pools, filter plant, small b 
ing rooms, lockers, office, pla: 
parking facilities, and site 

ments. (civil, struc., mech., el< 
000. Client, Capri Swim Club, 
Britain, Pa. 
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0,000 This Ye Laval centrifugal blower, selected by witha temperature of 650 F; it has all labyrinth 
fred the ‘uor Corporation, is on stream at the shaft packing for high back pressure service. 
Stan: =rd Oil Company of California’s new cat In addition to single stage designs, De Laval 
ing- crack-r in El Segundo. For control air service, makes a complete line of equipment for all 
this | ower delivers 9,500 cfm; inlet pressure refinery services, including multi-stage com- 
400- is ]! . , ' : . 
psig and discharge pressure 19.4 psig. pressors driven by De Laval multi-stage tur- 
The lower is driven by a De Laval 220 brake bines for condensing, non-condensing and 
- horsepower MCP Turbine operating at 800 psig automatic extraction applications. Send for new 
= 
Bulletin 0504 


po DANE Centrifugal Blowers 


EER DE LAVAL STEAM TURBINE COMPANY 
894 Nottingham Way, Trenton 2, New Jersey 





New! 


RED FLASHER 
TRUSCALE 


Flashing 
Red 
Scale —= 
Warns a 


of 
Danger Va 


Jerguson Truscales are now avail- 
able with a unique new safety fea- 
ture. Illuminated scale starts flash- 
ing red if boiler water level gets too 
high or too low. This positive warn- 
ing flashes continuously until the 
dangerous condition is corrected. 


Truscales offer the greatest possi- 
ble protection for expensive equip- 
ment. They give instant remote 
reading of liquid level of boilers, 


tanks, etc., with the amazing ac- ' 
curacy of 1/2 of 1% of scale reading. | 
Convex face, with scale markings : 


directly on it, gives 180° visibility. 
It’s easy to take readings from any 
point from which the face can be 
seen. 


Protect valuable equipment with 
Jerguson Truscale Remote Reading 
Gages. Send for new 8-page bulletin 
which gives complete details. 


Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Be Offices in Major Cities 


Bailey Meters & Controls, Ltd., London, Eng. 
Controle Bailey, Paris, France 
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Grocery warehouse. $1,000,000. Client, 
Food Distribution Center, Philadelphia. 


Grocery warehouse. $75,000. Client, Fox 
Grocery Co., Charleroi, Pa. 


Warehouse rehabilitation. Client, Mack 
Printing Co., Easton, Pa. 


Warehouse. $70,000. Client, Penn-Jer- 
sey Auto Stores, Philadelphia, Pa. 


The Lummus Co., New York, N.Y. 
Extension to phthalic anhydride facili- 
ties, Neville Island in the Ohio River 
below Pittsburgh. $3,000,000. Client, 
Pittsburgh Coke & Chemical, Industrial 
Chemicals Div. 


Gustav Stueber, Pittsburgh, Pa. 
250-family apartment building. (Civil, 
struc.) $4,500,000. Client, Frank-John- 
Dougherty, Attorneys. 


Mesta Machine Co., new storage and 
cafeteria building. (Struc.) $275,000. 
Client, Crump, Inc., Pittsburgh, Pa. 


McClellan Elementary School, West 
Jefferson Hills, Pa. (Struc.) $1,200,000. 
Client, Joseph Hoover, Arch., Pitts- 
burgh, Pa. 


St. Mary’s Catholic Church, Monessen, 
Pa. (Struc.) $150,000. Client, Harold 
Clark, Arch., Monessen, Pa. 


Vininco Macaroni Products, Carnegie, 
Pa. Underpinning of process building. 
(Civil, struc.) $50,000. Client, Sam 
Viviana, Prop., Carnegie, Pa. 


United Engineers & Constructors, Inc., 
Philadelphia, Pa. 

Expansion program for steel plate plant, 
including 100-ton electric furnace, new 
ingot and slab soaking pits, and four- 
high 140-in. breakdown mill. $33,000,- 
000. Client, Lukens Steel Co., Coates- 
ville, Pa. 


SOUTH CAROLINA 


J. ©. Harrison, Spartanburg, S.C. 
Hospital unit addition, Greenwood, S.C. 
(mech.) $2,000,000. Client, Self Memori- 
al Hospital. 


Spartanburg Senior High School. 
(mech.) $3,500,000. Client, School Board. 


Porter, Barry & Assoc., Baton Rouge, 
Louisiana. 

Natural gas distribution system, Simp- 
sonville, S.C. $150,091.58. 


Natural gas distribution system, York 
County Natural Gas Authority. Rock 
Hill, S.C. $1,354,803.40. 


Natural gas distribution system, Chest- 
er County Natural Gas Authority, 
Chester, S.C. $402,655.52. 


Natural gas distribution system, Lan- 
caster County Natural Gas Authority, 
Lancaster, S.C. $584,066. 
Lockwood Greene Engineers, Inc., 
Spartanburg, S.C. 

Reinforced concrete manufacturing 
plant with long span joists supporting 
precast concrete roof slabs. Load bear- 
ing walls are 12-in. Jumbo brick. Office 
and plant air conditioned. Client, Bige- 


low-Sanford Carpet Co., Inc., Ca‘hour 
Falls, S.C. 


SOUTH DAKOTA 


Henningson, Durham & Richardson, 
Omaha, Nebr. 

Water works improvements, Yankton, 
S.D. (civil, mech., elec.) $425,000. Client, 


Yankton, S.D. 
TEXAS 


Kenneth E. Esmond & Assoc., Odessa, 
20-year master plan for City of Odessa, 
Texas. (civil) $24,000,000. Client, City 
of Odessa, Texas. 


Walker & Assoc., Inc., Houston, Texas, 
Replacement of 620-ton refrigeration 
compressors of reciprocating type with 
new centrifugal refrigeration machinery 
in Esperson Buildings, Houston, Texas. 
(struc., mech., elec.) $135,000. Client, 
The Esperson Buildings, Houston, Tex. 


Ballinger-Meserole Co., Philadelphia. 
Grocery warehouse. $200,000. Client, 
Furr’s, Inc., Lubbock, Texas. 


Grocery warehouse. $50,000. Client, 
Piggly-Wiggly San Antonio Co., San 
Antonio, Texas. 


Grocery warehouse. $160,000. Client, 
The Stedman Co., Beaumont, Texas. 


Grocery warehouse. $100,000. Client, 
J. Weingarten & Co., Houston, Texas. 


UTAH 


Henry Schipke & Assoc., Minneapolis, 
Minn. 

Automatic batching and mixing plant, 
including three automatic scales with 
feeders for dry ingredients and spraying 
system for liquids, three pneumatic sys- 
tems for handling dry materials, and 
automatic batching of flour and sugar. 
Client, Pelton Spudnuts, Salt Lake City. 


VIRGINIA 


Grifith & Wright, Fairfax, Va. 
Sewerage system, 50,000 linear ft 
(civil) $220,000. Client, Dumfries Sani- 
tary District, Prince William County 
Board of Supervisors, Va. 


Sewage treatment plant. (civil) $100,00. 
Client, Dumfries Sanitary District 
Prince William County Board of Super- 
visors, Va. 


Herbert Manuccia, P. E. and Asso 
Washington, D.C. ' 
Agudas Achim Synagogue, A!exandria 
Va. (civil, struc.) $400,000. C ient, Jo- 
seph Miller, Arch. 


Torrence & Dreelin, Consul*’ng Engi 
neers, Richmond, Va. 

Feedmill, Harrisonburg, Va., © °F Rock- 
ingham Farmers Cooperative. 72 x ® 
x 110 ft tall slip form reinfo ced com 
crete. (struc.) $200,000. Clier . D’Ear¢! 
P. Davis, Jr., Architect-Engi' er: Har- 
rison, Va. 

Library for Virginia Stat: 
Petersburg, Va. 4-story, 100 

lift slab concrete. (struc.) 
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a 
RECO craftsman attaches copper 
lining to: steel shell of one of the 
two storage heaters scheduled for 
duty at Columbia Hospital. 


Operation Hot Water by RECO 
a success at Columbia Hospital 


A hospital never lets up on its hot water demands. And RECO 

never lets Milwaukee’s Columbia Hospital down when a hot 

water call comes through. 

Day and night, two copper-lined RECO Hot Water Storage 

Heaters pour out over 2,000 gallons of rust-free hot water per 

hour for a hundred different hospital chores. 

This kind of top performance is standard for RECO heat 

exchange equipment. That’s why the nation’s leading consult- 

i P ing engineers specify RECO for important hot water jobs. 

COLUM: HOSPITAL—MILWAUKEE,wisc. Put the RECO guarantee of top quality and top performance 


Consulting Engineer at the rigkt price into your next specifications. SPECIFY RECO! 


ert H. Myers, Milwaukee i 
Gutteasion For free catalogs plus name of nearest RECO representative, 


L. Sauer, Inc., Milwaukee write Dept.Q, RECO, 7th & Hospital Sts., Richmond 5, Va. 


RICHMOND ENGINEERING Co., INC. 

















for 
conveyor 
systems 


Only WEIGHING COMPONENTS 
offers a packaged unit that: 


Fits your present or pro- 

] posed conveyor system 
with little if any modifi- 
cation. 


Responds only to verti- 
cal weight—not affected 
by side -thrust, load 
placement or pile-up. 


Measures rate and/or 
totalizes. 


Offers high sensitivity 
with rugged simplicity. 


Has automatic tare 
weight adjustment. 


Electrical or pneumatic 
operation—your choice. 


Use for indicating, re- 
cording and/or control- 
ling... 


Highest accuracy — no 
knife edges, levers or 
springs. 


Lifetime construction. 


2 
3 
+ 
5 
6 
] 
8 
] 


Safe for all locations. 


erat 
> ] 


Full information available. 
Send for Bulletin 11. 





WEIGHING & CONTROL COMPONENTS, Inc. . 


206-F Lincoln Ave., Hatboro, Pa. 
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Client, Walford & Wright, Arch., Rich- 
mond, Va. 


Hayes, Seay, Mattern & Mattern, Roan- 
oke, Va. 

Oak Grove Elementary School. (Civil, 
struc., mech., elec.) $400,000. Client, 
Roanoke County. 


Munson Hill High School. (Civil, struc., 
mech., elec.) $2,000,000. Client, Fairfax 
County. 


Church, Roanoke, Va. (Civil, struc., 
mech., elec.) $250,000. Client, North 
Minister Presbyterian. 


Interstate highway bridge. (Struc.) 
$2,500,000. Client, Commonwealth of 
Virginia. 

Secondary highway bridge. (Struc.) 
$400,000. Client, Commonwealth of Va. 


Railway bridge. (Struc.) $850,000. 
Client, N&W Railway Co. 


Primary highway. (Civil) $2,000,000. 
Client, Commonwealth of Virginia. 


Interstate highway. (Civil) $15,000,000. 
Client, Commonwealth of Virginia. 


Urban highway. (Civil) $2,000,000. 
Client, Commonwealth of Virginia. 


Primary highway bridge. (Struc.) $1,- 
000,000. Client, City of Richmond, Va. 


Water system. (Civil) $150,000. Client, 
Manassas, Va. 


WASHINGTON 


Cornell, Howiand, Hayes & Merryfield, 
Corvallis, Ore. 

Three Ranney type horizontal collectors 
on bank of Columbia River, with pipe 
pumping facilities and controls, Ken- 
newick, Wash. $360,000. Client, City of 
Kennewick, Wash. 


Design sanitary sewers for portion of 
City of Camas, Wash. $100,000. Client, 
City of Camas, Wash. 


Design additions to existing water 
treatment plant of approx. 9 mgd ca- 
pacity with 16 and 20-in. cast iron 
distribution pipelines, Pasco, Wash. 
$500,000. Client, City of Pasco, Wash. 


Stevens & Thompson, Portland, Ore. 
Sewers and sewage treatment. (civil) 
$2,000,000. Client, City of Aberdeen. 


R. E. Layton & Assoc., San Leandro, 
Calif. 

Construction plans and _ specifications 
for 2,000,000 gal elevated prestressed 
concrete water supply reservoir. Bot- 
tom of water carrying portion of reser- 
voir approx. 60 ft from ground and sup- 
ported on series of concentric rein- 
forced concrete rings. Total height of 
reservoir approx. 110 ft from ground 
surface to top of dome, 100 ft in di- 
ameter. (civil, struc.) $250,000. Client, 
City of Seattle, Wash. 


WEST VIRGINIA 


Charles Henry Sack Assoc., Charles- 
ton, W. Va. 
Alderson-Broaddus College, Philippi, 


W. Va. Women’s dormitory, library, 
auditorium. Plumbing, heating, air con- 
ditioning, electric, area sewage dispo- 
sal facilities. (Civil, mech., elec.) $263,- 
000. Client, Martens & Son, Arch, 
Charleston, W. Va. 


Weston High School, Weston, W. Va. 
Gymnasium, school building, utilities 
plant. Plumbing, heating, electric, serv- 
ices. (Mech., elec.) $200,000. Client, 
William H. Grant, Jr., Arch., Clarks- 
burg, W. Va. 


U.S. Bureau of Mines office building, 
Mt. Hope, W. Va. Plumbing, air con- 
ditioning, electric. $200,000. Client, 
Glenn C. Hancock, Arch., Charleston, 
W. Va. 


James Sell, Charleston, W. Va. 

W. Virginia turnpike. (Civil) $130,000,- 
000 (est.) Client, engineer on right-of- 
way property sales. 


School sites. (Civil) $200,000. Client, 
engineer for Kan. County Board of 
Education. 


Mile branch sub-station and miscel- 
laneous smaller subdivisions. (Civil) 
$200,000 (est.) Client, Phil Hill and 
other clients. 


Gas wells, Wyoming Co. (Civil) Client, 
engineer for Wyoming Pocahontas. 


WISCONSIN 


Robert Irving Anderson, Milwaukee. 
Halan’s Supermarket, Milwaukee, Wis. 
air conditioned, “air-curtain” for en- 
trance, hot water penthouse for air- 
cooled compressor. (mech.) $48,000. 
Client, Nefe-Diek. 


Hazelet & Erdal, Louisville, Ky. 
Wisconsin Interstate Highway. $26,000,- 
000. Client, Wisconsin Hwy. Dept. 


Ballinger-Meserole Co., Philadelphia. 
Grocery warehouse. $100,000. Client, 
Schultz Brothers Co., Sheboygan, Wis. 


Hitchcock & Estabrook, Inc., Minne- 
apolis, Minn. 

Supervise construction of sewage treat- 
ment plant to be built on filled ground 
in bay adjoining Superior. All struc- 
tures to be carried on piling. $1,500,000. 
Client, City of Superior, Wis. 


WYOMING 


Ken R. White, Denver, Colo. 

New office building for State of Wy- 
oming (Cheyenne) (civil, strv:.) $1- 
600,000. Client, Sam Hutchings, Arch. 


FOREIGN 
The Lummus Co., New York, ) /. | 
Design and engineer ethyler oxide 
plant, Partington, England. Clint, Pe- 
troleum Chemicals, Ltd. 


Jack E. Mitchell & Assoc., Cora’ ables, 
Fla. 

General purpose auditoriu: Fort 
Brook, Puerto Rico. (mech elect.) 
$100,000. Client, Edwin T. Reed ~ Asse: 
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Backward Curve Blowers—Certified Ratings 
Completely Designed, Engineered and Manufactured by Peerless Electric 





Peerless Backward Curve Blowers are all Peerless Backward Curve Blowers can be 
specified with confidence. They are thoroughly 
tested according to test codes. They meet NAFM 
and NEMA standards, Scores of them are 
ing board to finished product. We guarantee it operating in schools, churches, hospitals and 


unconditionally for quiet, trouble-free operation. | government installations. 


Peerless—motor and all. We control the entire 


production of this versatile blower, from draw- 


CENTRIFUGAL ROOF VENTILATORS 


FORWARD CURVE BLOWERS Matching wheel cone accu- 
M tates ts a rately fits spun venturi for 
ade entirely by Peerless; quieter, smoother air move- 


arc-welded housings and frames; = ment. All welded construction; 
wheels designed for quieter op- material 16 ga. or over. Each 


ee : unit air tested, and rated to 
eration; dynamically balanced. assure certified PFMA ratings. 


Fits standard curbs. 


Charter Member of the Air Moving and Conditioning Association 


FAN AND BLOWER DIVISION 


Peerless. Electric ‘aaa 

THE COMPANY _sBullletins SDA-220, 
1449 W. MARKET ST. © WARREN, OHIO SDA-200 and SDA-160. 

FANS - BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT See our Catalog in Sweets 


JULY 1957 





TIMBER DESIGN AND CoNSTRUC- 
TION HANDBOOK, prepared by The 
Timber Engineering Co.; F. W. 
Dodge Corp.; 622 pp.; $12.75. 


Reviewed by 
Andre H. Vanderzanden 
Consulting Structural Engineer 


An up-to-date and comprehen- 
sive textbook treating the design 
and construction aspects of timber 
is indeed a welcome addition to 
any structural engineer’s library. 


Books 


For the Libraries of 


Consulting Engineers 


The Timber Design and Construc- 
tion Handbook adequately fills 
that need. 

Three major factors have of re- 
cent years given rise to a substan- 
tial increase in the use of timber 
as a prime structural material: 
(1) availability, (2) cost, and (3) 
improvement of design and con- 
struction methods during the post- 
war years. 

The Timber Engineering Com- 
pany, an affiliate of the National 





Neff & Fry Silo 
used for calcined coke 


Many of our silos are currently being 
erected for handling and storing calcined 
coke. Scores of them have been in use for 
the same purpose over the years. The 
photograph shows one such installation in 
Pennsylvania. It is 24 ft. dia. x 60 ft. high. 

There are a number of special problems 
in designing systems for handling calcined 
coke and other materials of similar con- 
sistency. Our knowledge of the subject 
can be of great practical value. We’ll be 
glad to communicate or confer with you. 

Our silos are constructed of Super-Con- 
crete Staves with diagonal ends which 
permit steel hoops to impinge directly 
upon the horizontal joints. As many inter- 
vening hoops are installed as needed to 
met the lateral thrust of the contents. This 
is clearly explained in our folder, “Bins 
With the Strength of Pillars.” A copy is 
yours for the asking. 


Not exported except to Canada 
and Mexico. 


THE NEFF & FRY CO. 
302 ELM ST., CAMDEN, OHIO 
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SUPER - 
CONCRETE STAVE 
STORAGE BINS 





Lumber Manufacturers Associa- 
tion, has brought together in this 
effort more than 25 of the leading 
authorities in the design, fabrica- 
tion, assembly, erection, and main- 
tenance of timber structures. The 
task of editing and coordinating 
all of this information was per. 
formed by Ralph H. Gloss, of Tim- 
ber Engineering. 

The book is organized generally 
in three broad sections, although 
some material is often repeated to 
advantage in another section. The 
first section concerns itself with 
the various properties and charac- 
teristics of wood, including the 
physical and nonstructural prop- 
erties as well as the strength prop- 
erties of the material. In addition 
there is a chapter on Commercial 
Lumber Standards. 

The second section, the bulk of 
the text, deals with the design, 
fabrication, and erection of timber 
structures. The eight chapters in 
this section assemble for the engi- 
neer or student the design pro- 
cedure for the many types of struc- 
tural solutions available when 
using timber as a structural ma- 
terial. Post - and - beam construc- 
tion, trusses, arches, Lamella roof 
construction, piles, wharf  struc- 
tures, framed towers, and other 
special framing are treated in de- 
tailed design methods. It should 
be noted here, however, that a 
working knowledge of structural 
theory and analysis is assumed by 
the authors. 

Of particular importance in this 
section are the discussions, analy- 
sis, and detailing of the more re 
cent developments in the field of 
timber engineering, such as glued 
laminated members and plywood 
built-up structural elements. 
Throughout this section attention 
is always focused by the euthors 
not only on the design of compo 
nents, but the importance of 
proper and adequate conn» ctions 
with the thought always in rind of 
ease of assembly and ec »nomy. 
This thinking is further a plified 
by discussions based on ac ial ex 
perience concerning the ibrica- 
tion, assembly, and e: »ctloP 
procedures. 

The third, and last sect 
be regarded as a very usef 
book of reference data s 
tabular form along with n: 
specifications as selected 
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¢ Capacity Data and 
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MARLO COIL COMPANY 
6135 Manchester, St. Louis 10, Missouri 


Please send a copy of your new 
Steam Coil Bulletin to 


MARLO 
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Building going up 
Costs coming down 


CONCRETE WALL PANELS 


Here’s a new, modern building 
material that’s slashing construc- 
tion time and labor costs on every 
job. Marietta concrete wall panels 
are pre-cast in basic sizes either 
solid or with a rigid insulation core 
making them equal in “U” value to 
a 12” masonary wall. Cast-in metal 
inserts bolt directly to building 
framework and panels go smoothly 
together with tongue and groove 
fit for quick, easy erection in any 
weather. Pleasing architectural 
effects result from the broomed or 
colorful exposed aggregate exterior 
finishes. 


Get the complete story on the 
many cost-saving advantages of 
Marietta wall panels . . . save as 
much as 30% in construction costs 
on your next building project. Mari- 
etta’s engineering staff will assist 
you in your plans. Write for details 
and literature today. 


Mite 


ote), lei: i =a 8 = Beso ES 
Marietta, Beso ES 



































BRANCH OFFICES: Baltimore 21, Md., Charlotte 
6, N.C., Nashville, Tenn., Jamestown, N.Y, 
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National Lumber Manufacturers 
Association. The information in 
the section is coordinated and 
grouped in such a manner that the 
design engineer will, without un- 
due loss of time, find the data 
necessary to answer his particular 
problem. A chapter on the prepar- 
ation of specifications dealing with 
lumber and timber is included to 
make the text a really complete 
work on the subject. 

Our expanding and dynamic 
economy is demanding more and 
more material to satisfy the needs 
of mankind. We must therefore, of 
necessity, make more efficient use 
of each pound of material avail- 
able to us. This book must certain- 
ly be regarded as a worthy con- 
tribution to the search for the 
proner and economical use of one 
of our most basic materials, wood. 


ALSO AVAILABLE 


INVESTMENT CASTING ENGINEERING 
& Dersicn Manuva; Investment 
Casting Institute; 50 pp.; $5.00. 

This manual has been designed 
to aid industry to understand 
more clearly the advantages and 
limitations of the investment cast- 
ing process, and should be of 
value to the design engineer and 
metallurgist. 

Of particular importance is the 
manual’s design section which 
presents rules governing design, 
dimensional tolerances, and 
shapes possible. 

One section is devoted to the 
Institute’s metal specifications and 
test bar standards. The manual 
contains more than 70 illustra- 
tions, including several dozen en- 
gineering drawings that supple- 
ment the design information text. 


THE HEATING, VENTILATING AND 
Arr CONDITIONING GuIDE, 1957, 
35th ed.; The American Society 
of Heating and Air-Conditioning 
Engineers; $12.00. 

A good part of the Guide has 
been revised or added to. New 
tables, illustrations, and design 
criteria have been included. 

The 51 chapters have been 
grouped into seven sections: 
Fundamentals, Human Reactions, 
Heating and Cooling Loads, Com- 


bustion and Consumption of Fuels, 
Systems and Equipment, Special 
Systems, Instruments and Cocies, 


The American Road Builders’ 
Association has available a 12- 
page bulletin, “Highway Light- 
ing,” which contains some of the 
more important factors to be con- 
sidered in design of a highway 
lighting system. The price is 50¢ 
from ARBA, World Center Build- 
ing, Washington 6, D.C. 


Proceedings of the 1956 Na- 
tional Electronics Conference can 
be obtained from the conference 
headquarters, 84 E. Randolph St., 
Chicago, at $5.00 a copy. The 1095- 
page, cloth-bound book contains 
105 technical papers and three 
luncheon addresses presented at 
the meeting last October. 


The Industrial Management So- 
ciety has available a 20-page book- 
let describing 60 films on work 
simplification methods of leading 
American industrial concerns. En- 
titled “Work Simplification on 
Film,” the booklet can be obtained 
from the Society, 330 South Wells 
St., Chicago 6, II. 


FILMS 


“BarREL Type Borer FEé) 
Pump,” Allis-Chalmers Mfg. Co., 
16 mm, sound and color, 20 min. 

This film covers the manufac- 
ture of the pump, including radio- 
graphic inspection with the beta 
tron, parts machining, and tests. 


“SPEEDING THE DISTRIBUTION OF 
ENGINEERING DRAWINGS BY XERO- 
GRAPHY,” The Haloid Co., sound 
and color, 15 min., 16 mm. 
This film depicts the use o 
XeroX Model 1218 copying equi- 
ment at IBM, Ford, Chrys'er, and 
Glenn L. Martin in the xer 
graphic reduction of outsi72 eng 
neering drawings up to 2° by # 
inches, to convenient 12 2y 18 
inch proportions on offse’ pape 
masters from which m' tiple 
copies are then run off. ” 
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